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Rachel

From: Sigmund, Tom <TSigmund@newwater.us>

Sent: Friday, February 28, 2020 8:54 AM

To: wheelerandrew@epa.gov; MOONEY JOHN@EPA GOV

Lo grosslouise@epagov; james.bonarbridges@wisconsingov; Tania Taff@wisconsingov;
schaufelberger.daniel@epa.gov; maria hil@wisconsin.goy, Smies, Jonathan; Harrington,
Arthur

Subject: Letter and Enclosures Regarding the Final Root Cause Analysis Report and Emissions
Report

Attachments: Root Cause Analysis Cover Letter - FINALpdf; Root Cause Analysis Final Report -

Attachment A.pdf; Root Cause Analysis Final Report - Attachment B.pdf, Root Cause
Analysis Final Report - Attachment Cpdf

Follow Up Flag: Follow up
Flag Status: Flagged

Messrs, Wheeler and Mooney:

Please see the attached letter and enclosures regarding the final Root Cause Analysis Report and Emissions Report for the Green Bay
Metropolitan Sewerage District.

Please confact me with any questions.
Regards,

Tom Sigmund | Executive Director
Green Bay Metropolitan Sewerage District

i

T (920} 4381095 | Eislomund@rewwalerys | ©(820) 6006-6841 | www.newwalerus
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Executive Dissclor

Cormissioners

The lwsnd of the Grog
Mabiopoitan Sewersy

February 27, 2020

ViA CERTIFIED MAIL AND
EMAIL TO WHEELER ANDREWGEPA.GOV AND MOONEY.JOHN@EPA.GOV

Mr. Andrew Wheeler

EPA Administrator

U. 5. Environmental Protection Agency
Mait Code 1101A

1200 Pennsylvania Avenue, NJW.
Washington, D.C. 20460

Mr. John Mooney

U.8. Environmental Protection Agency
Mail Code A-187

77 West Jackson Boulevard

Chicago, Il 60604-3507

RE: 40 OFR § 60.48B61(b) Final Root Cause Analysis and Emissions Report
NEW Water Fluidized Bed incinerator
Operation Permit No. 408004800-P30
WPDES Permit No. Wi-(065251-01-1

Dear Messrs, Whesler and Mooney;

The Granular Activated Carbon (GAC) has been operational with the fluidized bed incinerator since February
13, 2020. The purpose of this lefter is o provide you with a final Root Cause Analysis Report regarding the
thermal excursion event experienced by Green Bay Metropolitan Sewerage District ("NEW Waler”) and actions
taken by NEW Water fo prevent a reoccurrence of this event in the future. In addition, the letter will describe the
ernissions associated with the excursion event.

Backaround Information

On December 31, 2019, NEW Water filed a written report with EPA pursuant to 40 CFR § 60.4861 {the
“Malfunction Report’), In addition on the same date, NEW Water filed a request for a 30-day extension o the
written report deadline pursuant to 40 CFR sec. 60.4861(b) (ihe “Extension Request”). Subsequently, on
January 3, 2020 NEW Water supplemented the response to 40 CFR § 60.4861(a)(9) with the written root cause
analysis based on NEW Water's understanding of the malfunction event at that time (the “Initial Root Cause
Report). & copy of the Malfunction Report, Extension Request, and Initial Root Cause Rapord are enclosed
hereto as Altachment A

NEW Water retained Chavond-Barry Engineering Corporation ("CBE"} ag a consultant to provide a complete,
independent review of the facts underlying the malfunction event involving the GAC and provide some
recommendations to determine, correct, and eliminate the primary causes of the malfunction {the
"Engagement”). CBE has completed the Engagement and provided a final report on the findings and

Green Bay Metropolitan Sewerage District
2231 North Quincy Street | Green Bay, Wi 54302 | Phone (820} 432-4883 | Fax {920} 432-4302 |
www. newwater.us
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Messrs. YWheeler and Mooney
February 27, 2020
Page 2

recommendations resulting from the Engagement (the "CBE Report”). A copy of the CBE Report is enclosed

hereto as Attachment B.

Overview of the CBE Report

The CBE Report identifies the primary causes of the malfunction and the excess emissions resulting from the
matfunction event. Additionally, the report recommends and prionitizes possible actions that may reduce the
liketthood of a similar event from occurring in the future and limit the amount of damage that might ocouras a

result.

it s important to note that the GAC technology will produce exothermic reactions as the carbon adsorbs
moisture and contaminants to remove them from the incineration flue gas stream. This makes the operational
conditions of the GAC, as well as the proteclive monitoring systems, imporiant fo manage the heat produced by

these reactions.

Actions Undertaken by NEW Water to Prevent a Future GAL Malfunclion

The actions taken by NEW Water in response fo the root cause analysis findings contained in the CBE Report
have been focused on addressing the operational conditions and improving the monitoring systems necessary
fo avoid a future malfunction event (the "Mitigation Actions”).

The Mitigation Actions undertaken by NEW Water are summarized, as follows:

Action

Result/Expected Result

Status

Added 27 new carbon bed
temperature moniioring poinis

Early detaction of a hot-spot will
anable earfier mitigation and
protect from extensive damage

Completed and operational

Optimization of upstream venturi
scrubber and WESP

Optimize 50« and particulate
removal to protect GAC
performance and reduce likelihood
of nead for waghing carbon

Scheduled for mid-March

Enhanced protection system
interlocks

Eliminate gaps in the protective
system controls, resulting in
increased alarm and protective
functionality, while avoiding
nuisance guenching of carbon

Completed and operational

improved CO monitoring system
maintenance practices

Spare parts are now on hand,
quarterly preventative
maintenance scheduled o
improve system up-time and
refiabifity

Completed

Operator fraining

Increase awareness of GAC
control funclionality changes, hot-
spot identification, response
profocols

Completed, will provide refresher
training going forward

Fost quenchiwagh response

Dispose of carbon, avoid high-risk
conditions in GAC

Decision made, no attempt fo dry
carbon untl modified drying
procedure fully developed and
evaluated
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Maesgsrs. Wheeler and Mooney
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Page 3
Evaluate alternative carbon Testing and engineering Testing has been completed,
source avaluation may indicate evaluation underway

decreased hot-spot formation with
alternative carbon source(s)

The Engagement and the resulting CBE Report were intended fo determine, correct, and eliminate the primary
causes of the malfunction event. NEW Water belisves that actions taken by NEW Water described in this letter
and based upon the CBE Report will serve to significantly reduce, if not eliminate, the occurrence of a similar
malfunction event in the future.

Emissions Associated with the GAC Malfunction

NEW Water is subject to two emission limits for mercury under its air operation permit. The first is 8 mass limit
of 3.2 kg (7.1 pounds) per 24-hour period, established under the National Emission Standard for Mercury (40
CFR 61, Subpart E). The second is a concentration fimit of 0.0010 milligrams per dry standard cubic meter
{mgldscm), corrected to 7% oxygen, established under the Standards of Performance for New Stationary
Sources: Sewage Sludge Incineration Units (40 CFR 60, Subpart LLLL). Attachment C containg a summary of
emissions of mercury while incinerating sludge without use of the GAC during the malfunction.

The information contained in this letter and attachments is infended to conclude the reporting requirements
assoctated with the GAC malfunction event. However, NEW Water is open to providing any further information
necessary for the agency fo consider an appropriate response to this malfunction event. Please feel free fo
contact me with any fusther questions on this topic.

Sincerely,

GREEN BAY METROPOLITAN
SEWERAGE DISTRICT

The undersigned is the Executive Diractor of Green Bay Metropolitan Sewerage District, also known as NEW
Water, and hereby certifies, based on information and belief formed affer reasonable inquiry, the statements
and information contained herein are accurate.

Thomas W. Sigmund, P.E.
Exeutive Director

Enclosures:  Attachment A
Attachment B
Altachment C

ce:  Louise Gross {gross.louise@epa.gov)
James Bonar-Bridges (james.bonarbridges@wisconsin.gov)
Tania Taff (tania.tafi@wisconsin.gov)
Daniel Schaufelberger (schaufelberger.danici@epa.gov)
Maria Hilt (maria hill@wisconsin.gov)
File
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Attachment A

to 2/2772020 report

January 3, 2020

VIA CERTIFIED MAIL AND
EMAIL TO WHEELER. ANDREW@EPA.GOV AND MOONEY . JOHN@EPA.GOV

Mr, Andrew Wheeler

ERA Administrator

U. 8. Environmental Protection Agency
Mail Code 1101A

1200 Pannsylvania Avenug, N.W.
Washington, D.G, 20460

Mr. John Mooney

.S, Environmenial Protection Agency
Mall Code A-187

77 West Jackson Boulevard

Chigago, Il 60604-3507

RE: 40 CFR § 80.4861{0) Supplement to Written Repor
NEW Water Fluidized Bed Incinerator
Operation Permit No, 405004600-P30
WPDES Permit No. W0085251-01-1

Dear Messrs, Whesler and Mooney:

On December 31, 2019, Green Bay Metropolifan Sewerage District ("NEW Water™) filed a written report with EPA
pursuant 1o 40 CFR § 60,4851 {the "Malfunclion Report”). A copy of the Malfunclion Report is attached herelo as
Attachment A, In addition, on the same dale, NEW Watsr filed a request for a 30-day axtension to the writien report
deadline pursuant to 40 CFR sec. 60.4861(b) ("Extension Request’). A copy of the Extension Request is attached
hereto as Altachment B.

In the unlikely avent that the Extension Request is not granted by EPA and without waiving its right to receive the
same, NEW Water is supplementing the response o 40 CFR § 60.4861(a)(9) in the Malfunction Report with this
lefter. In particular, this leter serves as the written root cause analysis based on NEW Water's understanding of the
malfunction event to date and provides a description of actions aken {o complete & more comprehensive report on
thig topic in the near future,

Affirmative Defense Pursuant to 40 CFR § 80.4861(a)

{8) A written root cause analysis has been prepared the plrpose of which is to determine, correct, and
sliminate the primary causes of the malfunction and the excess emissions rasulting from the maifunction
event af issue. The analysis shall also specify, using best monitoring methods and engineering judgment,
the amount of excess emissions thal were the result of the malfunction,

Green Bay Metropolitan Sewerage District
2231 North Quincy Street | Green Bay, Wi 54302 | Phone (920) 432-4893 | Fax {920) 432-4302 |
Wi newwaler.us
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Response:

NEW Water is investigating the cause of the failure as well as the performance of the monitoring and protective
systems during the malfunction event. Based upon consultation with industry experis and NEW Water's general
understanding of the granular activaled carbon ("GAC™) fechnology, NEW Waler's current and preliminary
understanding of what may be the primary cause of the malfunction is as follows: Carbon bed hotspots commonly
form as a resulf of an exothermic reaction due to moisture or contaminants in the incineration fug gas adsorbing onto
the carbon, These hotspots, If not properly conled with adequate, well-distributed air flow, can reach temperatures
that can damage fiberglass components of the GAC system.

in addition, NEW Water has retained Chavond-Barry Engineering Corporation {("CBE" to perform a more
comprehensive root cause analysis. NEW Water will provide EPA and DNR with & copy of CBE's findings along with
recommendations for possible changes for operational procedures and system monitoring and cortrols that will
correct and efiminate the primary causes of the malfuncion (*Final Report”), The Final Report will altempt to darify
the extent to which the following conditions (and potentially others) may have contributed fo the developmant and
inability to controt the carbon bed hotspot:

s Build-up of deposits in carbon bed;
s Carbon bed washing and drying operations during the maintenance outage; and
»  Carbon monoxide and carbon bed temperaturs monitoring system performance.

With regard to the amount of emissions agsociated with malfunction that is the subject of the root cause analysis,
please see the discussion regarding smissions contained in pages 8-10 of ihe Malfunction Report,

Of course, if you have any questions about the content of this supplemental letter, please feel fres to contact the
undersigned at your convenience.

Sincerely,

GREEN BAY METROPOLITAN
SEWERAGE DISTRICT

The undersigned is the Executive Director of Green Bay Metropolitan Sewerage District, also known as NEW Water,
arf hereby certifies, based on information and belief formed affer reasonable inquiry, the statements and information
cortained herein are accurats.

Z/Mmg £
Thomas W. Sigmund, P.E.
Exscutive Director

Enclosures; Attachment A
Altachment B
cc; Louise Gross {gross lowise@epa.gov)

James Bonar-Bridges {james.bonarbridges@wisconsin.gov)
Tania Taff (fania tafi@wisconsin.goy)

Danial Schaufeiberger (schaufelberger daniel@epa.gov)
File
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The brangd of the Grev i By
Meteapoliian Sewerage Distict

December 31, 2018

YViA CERTIFIED MAIL AND

EMAIL TO WHEELER ANDREW@EPA.GOV AND MOONEY JOHN@EPA.GOV
Mr. Andrew Whesler

EPA Administrator

LLS. Envitonmental Protection

Agency Mail Code T101A

1200 Pennsylvania Avenue, NW.

Washington, [1.6. 20460

Mr. John Mooney

U5, Environmental Protection Agency
Mall Code A-187

77 West Jackson Boulevard

Chicago, 1L 80604-3507

RE: 40 CFR § 80.4861(b) Wrilten Repost
NEW Water Fluidized Bed Insinerator
Operation Permit No. 405004800-P30
WRDES Permit No, WI-0085251-01-1

Dear Messrs, Whesler and Mooney:

This ietler sarves as the writlen report referenced in 40 CFR § 60.4861(b} and demonstrates that the Green Bay
Metropolitan Sewerage District ("NEW Water") has met the affirmative defense requirements set forth in 40 CFR §
60.4881(a). Since November 12, 2018, NEW Water has had numerous discussions with U.S, Environmental
Protection Agercy (“EPA"Y Region 5 attorneys and stalf {including Ms, Louise Gross, Mr. Daniel Schaufelberger, Mr.
John Mooney, and Mr, Ethan Chatfield) and with Wisconsin Department of Natural Resources {("DNR”) attorneys and
staff (including Mr. James Bonar-Bridges, Ms, Kristin Hart, Ms, Marda Hill, and Ms. Tania Taff), regarding a
matfunction in connection with NEW Water's Granular Activated Carbon ("GAC") squipment used to control mercury
srissions from its fluld bed insinerator ('FBI") and releled events. As you are aware, on November 22, 2018, NEW
Water provided notice via telephons in accordance with 40 CFR § 60.4861(b) to Mr. John Mooney, Acting Director of
EPA Reglon 5 Alr and Radiation Division, of a potential excesdance of its mercury smissions mit on Novembsr 21,
2018 during the malfunction. NEW Water also provided a follow-up emall regarding the notice fo Mr, Mooney and Ms.
Lotise Gross {see Appendix B),

As discussed in further detall below, NEW Water has made exlensive efforts to avoid operating it FBI without the
GAC during the malfunction while continuing to provide necessary sewsrage treatment services for the public in the
melropolitan Green Bay area, & service vital to the basic sanitation neads of area residences and businesses.

This report is intended to meet the requirement to file a wiitlen report within 45 days of the inifial excesdance on
November 21, 2018 In accordance with 40 CFR § 60.4861(h).

Green Bay Metropolitan Sewerage District
2231 North Quincy Street | Green Bay, Wi 54302 | Phone (B20) 432-4883 | Fax (820) 432-4302 |
W newwater us
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Wheelsr and Mooney
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While operating the FBI without the GAC might exceed a mercury emission limit, it does not pose a significant risk fo
the public. NEW Water conducted an air disparsion modeling evaluation using an estimate of the mercury emission
rate from the FBI without the GAC. The evaluation demonstrates that the impacts from the emission rate are wall
within stele healih-hased standards,

Background

NEW Water operates an FBI at its plant located in Green Bay, Wisconsin, The FBI processes biosolids gengrated at
the Green Bay plant as well as the De Pere, Wisconsin plant, which is located about seven miles from the Green Bay
plant and is connected with a pipeline. NEW Waler commissioned the new, state-of-the-art FBI and the air pofiution
control systen {including the GACY in May 2018. The FBI, which replaced two old multi-hearth incinerators, was part
of a complete solids processing upgrade project that cost more than $170,000,000. NEW Water plannad for its first
annual maintenance shutdown of the FBI in fall 2019, The shufdown started on Oclober 19, 2019 and was to
conclude with all systems back in operation starting on November 7, 2018.

The FBIis subject to the Standards of Performance for New Sewage Sludge Incineration Units under 40 CFR 60
Subpart LLLL (*Subpart LLLL."} Subpart LLLL contains an emission imitation for mercwry, 0.0010 milligrams per
cubic dry meter (mg/dm?) corected 1o seven percent oxygen (see Table 1 to Subpart LLLLY. In addition, NEW Water
holds & construction permilt (Permit No, 14-LIW-051-R1) and an operation permit (Perrit No. 405004600-P30} for
the FBI and the emission control systems that include the Subpart LLLL requirements.

In order to mest the Subpart LLLL mercury standard, NEW Water petitioned the EPA to allow the installation of the
GAC, which the EPA approved. The GAC uses a specially-formulated activated carbon designed to remove merury
from the FBI exhaust stream. During the initial and subsequent compliance emission tests required under Subpart
LLLL, NEW Water has astablished acceptable operating parameter metrics for the SAC and the ather smission
control processes on the FBI, including metrics for the applicable mercury limitation.

NEW Water freatment staff observed abnormal temperature and carbon monoxide readings in the GAC during the
warm up of the FBI on November 7, 2018, After discovering these abnormal readings, NEW Water staff had
exiensive communication with Carbon Process & Plant Enginesring, S.A. ({CPPE"), the manufaciurer of the GAG,
about the appropriate action NEW Water should take as part of the startup process. Based upon the GAC
manufacturer’s recommendations and NEW Water's concerm about the potential for a fire in the GAC, NEW Water
manually iniiated a water quench of the GAC vessel. A subsequent visual inspection revealed damage to infemal
components of the GAC. NEW Water subsequently began the process of evacuating the GAC of all carbon and
performing a full infernal inspection. The FBI remained down during the GAC evacuation process.

NEW Water took all appropriate action to order new carbon for the unit as well as replacerment grids from the
manufacturer and other suppliers. After removal of the carbon, NEW Water discoversd extensive damage 1o the GAC
grid units and walls. Upon discovery of the extensive damage and after consultation with the manufacturer, NEW
Waler ordered additional grid paris.

In addition, NEW Water has made arrangements with a qualified contractor to repair the damaged wadls of the GAC,
NEW Water is in the process of engaging a qualified expert to undertake a root cause analysis of the malfunction of
the GAC,

For the reasons set forth below, NEW Water has been inferittently operating the FBEwithout the GAC since
November 21, 2019, NEW Water currently anticipates that the GAC will be repaired and available for use by mid-
January 2020, provided the root cause analysis does not identify any additional actions required to prevent
recccurrence of a malfunction.

ED_012958_00014152-00009
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Affirmative Defensa Pursuant to 40 CFR § 60,4861(a)

{1} The excess emissions:

{1 Were caused by 2 sudden, Infrequent, and unavoidable failure of air pollution control and monitoring
enuipment, process equipment, or a process to operate in a normal or usual manner

Responge:

The excess emissions were caused by a sudden, infrequent, and unavoldable fallure of the GAC during the startup of
the FBI after a scheduled annual shutdown for inspection and maintenance, which was expected 1o ocowr betwesn
Qctober 19, 2019 and Novernber 7, 2018,

During the shutdown, NEW Waler personnel worked with the designer and manufasturer of the GAG, CPPE fo
froubleshoot and resolve an increase in differential pressure observed by NEW Waler slaff across the carbon bed
beginning in late August 2019, NEW Water continuously monitors differential pressure agross the carbon bed, which
cortaing three verical layers. NEW Water's it for mexdmum differentisl pressure scross the bed is 11 inches of
water. The lmil was never excesded, but the rate of increase indicated that changes were oocurring within the unit
and further action was warranted in response to the observed change in differential pressure.

Based upon NEW Water's follow-up inspections of the GAC unit during the scheduled shutdown end communication
hetween NEW Water and CPPE, CPPE concluded that sulfur salts had likely bullt up in at least one of the three
carbon layers and recommended that the carbon he washed with water fo remove the material to allow air to flow
through more frealy, NEW Water personnel followed CPPE's wiltten procedire for conducting the carbon wash and
communicated closely with CPPE for clarffication and guidance throughaout the washing.

When the wash wag complele, the carbon was wet and required drying before the unit could be put into sevice, per
CPPE's Instructions. NEW Water followed CPPE's wrilten progedure for initiating the drying process from October 29
untit November 1, 2018.

Affer NEW Water completed the washing and drying process Tor the carbon, on November 7, NEW Waler realment
personnel commenced the process of the startup of the GAC without sludge in the FBl and obiserved increasing
temperature and carbon monoxide concenirations ingide the GAC. After sharing these observations with CPPE,
CPPE agresd on November 7 that NEW Water personnel should initiate the bulltin quench system fo cool the
oarbon and o atternpt fo reduce sny combustion,

Onee the carbon appeared to be controlied {the temperature dropped 1o the expectad level}, the GAC was isclated to
prevent additional combustion. Inlet and outlet izolation dampers were closed and the GAC was taken out of service.
NEW Water continued fo flush the adsorber untll carbon removal began on November 19,

{if} Could not have been prevented through careful planning, proper design, or better operation and
maintenance practices

Response:

Based on currently available information, NEW Water could not have prevented the excess emissions through careful
planning, proper design, or better aperation and maintenance practices.

NEW Water made and has continued to make extensive efforts to avold operating the FBI without the GAC during
the malfunction, which efforts are described in mora detail in the response fo Section 60.4861(a){3) and Appendix A
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At the time of the startup of the GAC after the washing and drying process was completed, the carbon was well within
its recommended uselul life range, as discussed in more detall in the response to Section 60.4861(a){1)(i#), below.

NEW Water closely followed CPPE's recommendations when it washed and dried the carbon and then commenced
startup, as discussed in more detall in the responss to Section 60.4861()(1)(1), above,

NEW Water is in the process of engaging a qualified expert to undertake a root cause analysis of the incident. NEW
Water is working with the system manufacturer, designers, vendors, and an independent consultant to review the
incident, NEW Water will share the findings of the investigation with the EPA as soon as the findings are available,

Once the cause of the incldent is batter undersiood, NEW Water may implement modifications to the system as well
as to the operating procedures if the findings support such action.

{iil} Diel not stem from any activity or event that could have been foreseen and avoided, or planned for

Heshonse:

Based on information currently available o NEW Waler, NEW Water could not have foressen and avoided, or
planned for the excess emissions resulting from the malfunction,

The malfunction occurred while the FBI was being brought online after a scheduled shutdown for inspection and
maintenance, The carbon in the unit had been washed and dried according to the manufacturer's written instructions,
as described in more detail in the response to Section 80.4861(a)(1)(), above.

tn accordance with information provided by CPPE, NEW Water expencted to need replacement of the carbon at the
earliest after two to three years of operation, NEW Water's air permif requires site-specific parametric monitoring in
agcordance with Subpart LLLL, NEW Water followed manufacturer recommendations to establish two methods of
parametric monitoring to assess the actual remaining e of the carbon on an ongoing basis, as described in its site
specific monitoring plan,

The first parameter is the differential pressure across the adsorber. The upper differential pressure limit, 11 inches of
water, was set by the manufacturer based on the maximum gas flow rate through the carbon. The differential
pressure is an indication of the buildup of dust, moisture or precipitates, which normally increases slowly over time.
NEW Water continunusly monitored this parameter when the incinerator combusted sewage slutige, and the
difierential pressure did not indicate that the carbon was expended,

The second paramster is mercury removal capacity. The manufacturer recommends replacing carbon when the
available sulfur content reaches 20% or less of the ariginal sulfur contert of the carbon. The total sulfur confent of the
activated carbon is determined by a certified laboratory, In accordance with the schedule recommended by the
ranufacturer, the marcury removal capacity for NEW Water's activated carbon was monitored monthiy for the first
three months to establish saturation behavior of the carbon bed, then every six months, The most recent sampling
event took place in May 2019, the results of which showed sulfur content at 77% to 84%, well in excess of CPPE's
recormmendations for carbon replacement. Samples of the carbon were taken from each of the three vertical carbon
lavers within the GAC. Thus, the analytical results indicated that the carbon could be used to control mercury
emissions for several vears.

{iv) Were not part of a recurring pattern indicative of inadecuate design, operation, or maintenance

Response:;

Based on information currently avallable to NEW Water, the excess emissions resulting from the malfunction are not
part of & recurring pattern indicative of inadegquate design, operation, or maintenance.
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NEW Water is not awars of any thermal excursions in NEW Water's GAT prior to the November 7 incident.

NEW Water became aware of ong isclated incident of a thermal excursion at another FBI instaflation in Conngcticut
during construstion of e NEW Water FBL NEW Water installed systems recommended by the manufacturer
designed to mitigate such excursions and relied on sssurances from the manufacturer that such systems would
mitigate such sxcursions.

{2) Repairs ware made as expeditiously as possible when the applicable emission limits were being
gxceeded. Off-shift and overtime labor were used, to the extent practicable to make these repalrs

NEW Water has diligently endeavored to obtain replacement parts and schedule repairs as expeditiously as possible.
Such efforts have included contacting multiple suppliers of carbon and contractors fo perform the repairs, as
described in more detail below. NEW Water has conducted a GAC vessel assessment and developed repair plans to
return the GAD to an operable state as scon as possible. Contractors and NEW Waler staff have been working and
will continue to work extended hours to accommodate repairs.

NEW Water has underiaken the following action items refated fo the infernal GAC vessel damage assessment, repalr
parts orders, and infernal repalr efforts after the November 7 incident:

Spent carbon svacuation:

NEW Water applied quench water to the GAC vessel on Novernber 7 to protect and mitigate damage from a potential
shermal excursion. The quenching process, once iniffated, ran through the waekend, A local confractor arrived on site
on November 15 o review and discuss plans for having the spent carbon removed from the GAC,

Spent carbon removal began on November 19, continued through the week, and was complated on November 22,
NEW Water staff immediately began the process for inspecting the inside of the GAC vessel.

Reolacement carbon:

On November 11, NEW Water contacted the GAC manufacturer regarding the lead time for & full unit replacement of
carbon and placed an order for the GAC manufachrar’s carbon on November 12, Afler Isarning that proprietary
sarbon from the GAC manufacturer would take weaeks to months 1 arive from Europe, NEW Water researched
domestic suppliers of carbon, NEW Water wasg ultimately able to procure a similar carbon that meets the
specifications for the GAC from a domestic supplier, NEW Water ordered encugh carbon to fill the entire unit on
November 13 from a supplier in California. A complete supply of carbon from the domestic supplier is now onsite and
resddy to be placed into the GAC vessel, Additionally, approximately two-thirds of the required carbon from the GAC
manufacturer is onsite. A shipment of carbon from the manufacturer containing the remaining carbon is expecled fo
be deliverad to NEW Water the first week of January,

GAL Internal Grids:

Thres vertical layers of carbon within the GAC are separated by a grid composed of 192 interlocking pieces. On
November 8, plant maintenance staff reviewed the internal GAT vessel paris listing to determine what paris may be
required, Accass hatches wers opened on the GAC In an attempt fo see what damage ocourred. Anticipating that
some damage to the grids Hkely occurred as a result of the thermal excursion, NEW Water ordered an inifial set of
replacement pleces from the GAC manufacturer in Lixembouryg on November 18, After the carbon was removed
from the unit, a thorough intemnal Inspection of the GAC aliowsd NEW Water to fully understand the extent of damage
that occurred. The initial order for replacement grid pleces placed on November 18 would not be adequate to repair
all of the damage that was discoverad during the internal inspection that was completed on November 25, NEW
Water placed a second order for needed replacement parts with the GAC manufacturer to ensure that all repairs can
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be completed. The parts shipments were shipped from Europe and arrived at NEW Water on December 18, NEW
Water reviewad and inspected the parts order immedistely after receipt and has confirmed that it is complete.

infernal GAC Walls:

In adddition to the grids, the carbon inside the GAC is supported in place by internal fiberglass divider walls. The walls
were damaged by the thermal excursion and require repair, NEW Water contacted a local fiberglass contractor on
Novermber 26 to schedule an intermal inspection. The inspection was completed on November 27. NEW Water had &
conference call with the GAC manufacturer and the Biberglass inspector on November 27, The fibarglass confractor
ordersd rapair material that arrived at the contractor office the week of December 9.

NEW Water scheduled the fiberglass repair for Decembser 26, which was the repair contractor's earliest availability.

NEW Water placed calls fo three additional fiberglass repair companies within the region to inquire about a quicker
repalr service date. The three fiberglass repair contractors indicated that their earliest availabifity would be in January
2020,

NEW Water cormmenced repair work on December 26 using the local contractor whe was already scheduled and had
the needed materials in stock. Internal fiberglass repairs were completed on December 27. NEW Water staff
completed the GAD vessal internal grid reinstallation on December 29,

{3} The frequency, amount and duration of the excess emissions {including any bypass) were minimized to
the maxkimum sxtent practicable during periods of such emissions

Hesponse,

NEW Water commissioned the new FBI and the alr poliution control system (including the GAC) in May 2018 and
olanned for its first annual maintenance shutdown of the FBin fall 2019, NEW Water developed a plan to manage
sewage shidge during the planned shutdown. The shutdown started on October 19, 2019 and was scheduled fo
conclude with all systems back in operation starting on November 7, 2018, During the planned outage, solids
generated from the liquids treatment side of NEW Water's two treatment plants (the Green Bay Facility and the Dg
Pere Facility) would be managed by bullding solids inverdory in the biological treatment system, storing solids in
available aeration basins, and by disposing of some sludge in & regional landfll. This approach was developed to
minimize landfill hauling, maintain stability within the biological aspects of the facilities, and control operating
expenses. This processing approach, which removed from the systern only about half of the sludge that is typically
necessary, was effective throughout the duration of the originel planned outage. NEW Water cannot shut down it
wastewater treatment process during any fime because it provides a necessary service for the public.

During the warm up of the FBI on November 7, 2019 in preparation to return to normal operation, NEW Water
treatment staff observed abnormal temperature and carbon monoxide readings from on-line instrumentation. In
coordination with the GAC manufacturer, CPRE, NEW Water began an investigation into the abnormal readings.
Based upon concemns over the potential for a fire in the GAC, NEW Water manually initiated a water quench of the
GAC vessel. An initial, limited visual inspection revesled damage to internal components of the GAC, and NEW
Water began the process of evacuating the GAC of all carbon and performing a full infernal inspection. The FBI
remained down during the GAC evacuation process.

With the solids processing system of both treatment facilities affected since October 19, 2018 and the ability to
dispose of solids from the system in the normal fashion (incineration) now significantly delayed because of the
damage to the GAC, NEW Water became increasingly concerned about the long-term health of the biclogy of both
treatment faciities, NEW Water ook steps fo temporarily ufitize freatment plant capacity for short-tem solids sforage

in standby aeration basing while securing additional landfill space in regional landfills.
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As further described in Appendix A, NEW Waler has worked with landfills and sludge-hauding contractors o securs
approvals for acceplance of its sludgs in landfills in Wisconsin, The two primary private landfilt operalors in Wisconsin
are Waste Management and Advanced Disposal. Waste Management has agreed to accept sludge at three of its
fandfills and Advanced Disposal has agreed to accent sludge af two of its landfills in the state. NEW Water's regional
municipal landfill in Outagamie County has alse agreed fo accept mited amounts of sludge.

Landfills can accept only limited amounts of sludge for a few reasons: {1} the sludge is a challenging consistency to
work with, as i is thick and sticky and needs to be placed carafully so heavy equipment does not sink info it and
become stuck, and it requires special handling at the landfill to ensure that it does not cause problems for operations;
(2) landfill reguiations limit how much "wel waste” landfills can accept and stay In compliance with thelr pesmits
{sewage sludge is considered "wet waste"); and (3) landfills are not open 2477 and have limited operating howrs on
weekends and holidays,

NEW Water is not able {o incinerate and landfill sludge at the same time. When landfilling takes place, sludge is
purnped from the dewatering process and deposited on the floor of a storage building designed for this purpose.

Front end loaders load the sludge from the floor to dump trucks, which then transpud the sludge to landiills for
disposal. The pumping equipment cannot remove all of the sludge that is produced from the traatment process, NEW
Water has secured landfill approvals for all the sludge that can be pumpad out of the treatment process duwing
weekdays, Due fo the limitations of the pumping equipment, more sludge builds up in the treatrment plant than can be
shipped offsite for disposal or storage.

Concamed about how the binlogical systems would withstand the volumes of sludge that were building up within the
treatment process, NEW Water consulted with a nationally-recognized expert in wastewater treatment optimization
and control on November 20, 2018, The expert consullant reviewed the overall plant condition and discussed
ohservations with stafl. This consultant confirmed stalf's assessment that the health of the treatment plant was
already showing symptoms of distress, which would worsen if sludge continued to bulld up in the plant. Rermoval of
primary sludge and wasting of activated sludge from the wastewaler process Is critical to manage operations within
firal clarification design parameters and to maintain healthy wicrobiological condifions in the antivated shudge
system, Ongoing sludge build up in the plant would eventually lead to the inability to maintain the solids in the
process and significant discharges of suspended solids and other pollutants in the syslem effluent would reach the
Fox River, Given that microbictogical conditions in the wastewater system occur slowly, recoveary time from such an
ayvent would put adequate treatment af dsk for some ime,

Thus, in order to protect the health of the treatment processes and condinue to treat wastewsder, NEW Water started
up the FBI infermittently on November 21, 2018, bypassing the GAC system due to the following circurmstances: (1)
NEW Water's inability to adenuately process the De Pere and Green Bay wastewater solids because of landfill and
hauler scheduling associated with the Thanksgiving holiday (see Appendix A for more detail); {2) no further capacity
to store solids in available tanks; (3} the extended outage of the GAC due o damage to the pansis; and (4) the
growing concemns over the hiclogical treatment system. The key factor in the decision to operate the FBI without the
GAC was the significant concern about the health of the Green Bay Facility liquids treatmant, as the continued
operation of the wastewater system without the removal of solids would likely lead to sxtended periods of degraded
ireatment system performance.

In order to minimize any sxcess mercury emissions, NEW Water has limited Incineration o processing only enough
sludge to ensure that significant damage is not caused fo the freatment system {le., no sludge is added to the
axisting volumes stored within the plant).

NEW Water currently anticipates that the GAC will be repalred and avallable for use by mid-January 2020, NEW
Water completed a termporary solids processing plan on December 5, 2018 to be implemented while the GAC Is
being repaired,
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The processing plan includes some incinerator operations and significant landfilling of sludge. This operating plan is
intendsd to {1} protect the biglogy in the louids treatrment system at the Green Bay and De Pers Facilities by
maximizing landfill disposal; (2) minimize the air ermission impacts associated with operating without the GAC, and
{3} protect the FBI refractory from damage associated with temperatise cycling.

The processing plan is estimeted fo reduce the amount of solids incinerated without the GAC by more than 40%;
however, the plan is subject fo influences outside of NEW Water's ability to control including hauling and landfil
availability.

The processing plan also includes NEW Water's nsed to retum 10 a stand-by state two Green Bay Facility asration
hasing, which were temporanly repurposed for sludge storage. The solids that accumulated in these seration basins
reduce the avallable Gresn Bay Facility aeration basin capacity by 42 to 48 million gaflons per day of treatment,
which is an approximate 26% to 30% reduction in available capacity. This additional capacity I neaded for eaiment
of the community's wastewster flow during significant rain and snow melting events, as there have been a number of
significant rain events over the past several years that have resulted in the need 1o wiliize this aeration capaclty,
including during the winter season.

Since implermenting the temporary solids processing plan, NEW Water has begun taking steps to return the asration
basing to stand-by stetus due to the potential for significant wet weather treatment nesds and wgencey to remove the
heavy solids in the basing before the sludge begins to freeze as a result of low temperatures.

Please ses Appendix A for a summary of steps taken 1o avoid operating the FBI without the GAC and the schedule
for landlifling and incineralor operations.

{4} If the excess smissions resulted from & bypass of control sguipment or a process, then the bypass was
unavoidable to prevent loss of life, personal injury, or severe property damage

The bypass of the GAG was necessary to avold severe property damage (L.e., reatment plant upsets and adverse
environmental impacts) resuling from the inability to adegustely remove solids from the biclogical freatment system,
NEW Water has developed an approach to landfill as much solids as possible, store some solids I the irpatmeant
plant processes, and incinerate the remaining amount of solids, as described In more detall in the response fo
Section 60.4861(a)(3), above. In addition, during the fime the FBI is operated without the GACT, the system has other
control techniology in operation. That technology has been operated in compliance with paramelric requirsments in
the air permit during all times of operation without the GAC. This approach minirizes the amount of solids
incinarated and, therefore, minimizes uncontrolled mercwry emissions.

{5) Al possible steps were taken to minimize the impact of the excess emissions on amblent air quality, the
environment and human health

NEW Water has taken the following steps to minimize the impact of emissions:

15 As described in more detail iy the response to Section 50.4851{a){1)tlv), sbove, NEW Water hag made
extensive efforts 1o repair and restore the operation of the GAC in a safe and expadited manner. NEW
Water's efforts have limited the amount of time the FBI hag cperated without the GAC.

2} NEW Water has made, and continues fo reake, considerable efforts to minimize the amount of sludge
prosessed without the GAC inoperation, as discussed in more detail In the responss fo Section
60.4861(5)(3), sbove, and Appendix A

33 When NEW Water operates the FBI without the GAC, all other pollution control systems are operated in

acoordance with their required operating ranges. This step ensures @ high level of emission conral without
the GAC.
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On December 12, 2019, NEW Water conducted an emission test on FBl emissions without the GAC, The resulis of
the testing will be provided fo EFA when available.

in the interirn, NEW Water has assessed the potential impacts of the FBI ervissions without the GAC based on
mercury emissions festing conducted on Novernber 2, 2018 {("Novermber 2018 Test"). During the November 2018
Test, mercury emissions were measwed in the FBI exhaust upstream of the GAC. Therefore, the restdts of this test
estimate the emission rate without the GAC operating.

The measured mercury amission concentration from the November 2018 Test was 0.00787 milligrams per cubic
meter {mg/md) corrected to 7% oxygen. Whils this emission concentration exceeds the Subpart LLLL emission fimit, #
meets several other standards, including the Subpart LLLL limit for new multiple hearth sewage sludge incinerators
and existing fludd bed and multiple hearth sewege studge incinerators (see 40 CFR 80 Subpart MMMM).

The measured mercury emission rate from the November 2018 Test was 0.000262 pounds per hour {Ib/hv), which
mests the National Erission Standard for Mercury (see 40 CFR 61 Subpart E}. This smission rate also meets
Wisconsin's air toxics emissions standards for mercury (see Wis, Admin, Code § NR 445, Table A}. Table 1, below,
compares the measured emission rate without the GAC in operation with each of these federal and stale standards.

Tahle 1 Comparison of Estimated Mercury Emission Rate without GAL with Feders! and State Blandards

Fauivalent Mests
Numeric Hourly NEW Water FBI | Standard,
Regulation Standard Standard without GAC! Parcent

Federal Standards
Subpart LLLL 40010 mgi @ 0.00787 mgfmd Exceods
New Fluid Bed Incinerafor 7% Oy Q7% Standard
Subpart LLLL 0.15 mg/m® € 0.00787 mglmd 5y
New Multiple Hearth Incinerator 7% Oy @ 7% O !
Subpart MMMM 0037 mg? @ 0.00787 mghmd 91 o)
Existing Fluid Bed Incinerator 7% Os @ 7% 0y .
Subpart MMMM 0.28 mgim® @ 0.00787 my/md 30
Existing Multiple Heasth Incinerator 7% Oy @ 7% Oy .

40 CFR 61 Subpart &
Sludge Incineration Plants
Wisconsin State Standards
NR 446.20(2) .

Sludge Incineration Plants 7.4 /24y 0.30 bihr (.000262 hr 0.08 %
NR 445 Table Afor Steck Mt > 75 & ) ) . o
Mercury, Inorganic 1,838 byr (.21 iy (000262 v 0.9 %
NR 445 Table A for Stack HE = 78 1§ ) ) N
Mercury, Inorganic (.0408 ibfhr (.000262 i 06%

7.1 bi24-hy 0.30 thihr {0.000262 tbihr 0.08 %

To estimate potential impacts on human health from operating the FBI without the GAC, NEW Waler conducted air
dispersion modeling and compared those potential impacts with state health-based standards. The amblent alr
guatity standards for mercury are shown in the Wisconsin Administrative Code, NR 445, Table A

! The amission rate and amission concentration shows on this table are based on emission testing conducted at the
MEW Water Facility on November 2, 2018. The sampling location was upsiream of the GAC, so the results estimate
emissions withowt the GAC in operation,
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These standards are a 24-hour average? concentration of 0.8 micrograms per cubic meter (ug/m®) and an annual
average concentration of 0.3 pg/md. The air dispersion modeling was conducted in accordance with Wisconsin Alr
Dispersion Modeling Guidstings and the federal Guideline on Air Quallty Modefs (40 CFR 51 Appendix W).

For evaluation of the 24-hour standard, the actual days the FBI has run without the GAC and is anticipated to run
without the GAC (November 21, 2019 through January 31, 2020) were modeled using the 0.000262 ib/hr mercury
emission rate, The resulting highest impact, 0.00088 pg/mS is about 0.1% of the 24-hour standard.

For the annual standard analysis, the FBI was modeled as "off" for the shutdown period {October 19, 2018 through
Noverber 20, 2018), “on” at 0,000262 Ib/hr during the actual days when the FBI operated or is anticipated to operate
without the GAC (infermittently from November 21, 2019 through January 31, 2020), and then “on” at the permitied
meroury concentration rate for the remainder of the 365 day period (February 1 through October 18, 2020). The
resulting impact, 0.00002 pgim? is about 0.007% of the annual standard.

Table 2 Modeling Results Compared with Ambient Alr Standards for Mercury

. Modeled Ambient o
A%g;ggg&g Concentration | Standard Sf;;:c?;r y
{gim?) {pgle’)
24-hr {.00068 0.8 {0.1%
Annual {.00002 0.3 0.007%

As mentioned at the beginning of this letter, while operating the FBI without the GAC might exceed a mercury
gmission fimit, it does not pose & significant risk to the public. The air dispersion modeling evaluation demongsirates
that the impaots from the emission rate are well within state health-hased standards.

(6) All emissions monitoring and control systems ware kept in operation if at all possible consistent with
safety and good air pollution control practices

Response:

All monitoring and pollution control systems, including the FBI combustion chamber temperature, the wet scrubber,
and the wet electrostatic pracipitator, have operated (and will remain in operation) at alt times when incineration of
sewage sludge has ocourred, The Contintious Emissions Monitoring ("CEM?) syster, which monitors and records

emissions of carbon monoxide, has also remained in operation at all times the incingrator has operated,

Al gperating parameters required for compliance will continue to be monitorad and recorded during this time as
required by NEW Water's Air Operation Permit. Control systems for operating the incinerator will still remain
operational with all saleguards in place for sutomatic coptrol and safety interlocks.

{7} All of the actions in response to the sxcess emissions were documented by properly signed,
contemporangous operating logs

Response:

* Wisconsin’s 24-hour standard is 2.4% of the merciry TLV the American Conference of Governmental Industrial
Hygienists.

3 Reference Concentration for Inhalation Exposure for mercury from EPA Integrated Risk Information System,
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NEW Water will continue fo operate the CEMS and monitor and record operating data as well as reloted pertinent
information on the status of the incineration system,

NEW Water will continue to provide progress updates on the repair of the GAC to the EPA and the DNR.

{8} At all times, the affected facility was operated in 2 manner consistent with good practices for minimizing
emissions

Response:

Please see the responses to Section 80.4861(a)(3) and (a)(5), ahove, for discussions regarding how NEW Water
operated the facility in a manner consistent with good practices for minimizing emissions. Although not requested by
the EPA or the DNR, NEW Water decided to inifiale a stack test lo analyze mercury emissions from the FBl operating
without the GAC o determine actual mercry emissions during the parded of malfunction. Alr emissions festing for
mercury was conducted on December 12, 2018, Results are expected in early January 2020, At the request of DNR,
NEW Water has also conducted weekly analysis for mercury in its sewage sludge since the week of December 1,
2018,

NEW Water paired the stack test with samples from the sludge oblained during the stack test. This pairing will
provide information shout mercury that was in the sludge during emissions testing.

{9} A written root cause analysis has been prepared the purpose of which is to determine, correct, and
eliminate the primary causes of the malfunction and the excess emissions resulting from the malfunction
svent at issue. The analysis shall also specify, using best monitoring methods and engineering judgment,
the amount of excess emissions that were the resull of the malfunction,

Response:

NEW Water Is investigating the cause of the fallure as well as the performance of the maniforing and profective
systems duting the event, NEW Waler is in the process of assembling the appropriate team, including an
indepandant third parly, fo conduct 8 formal root cause analysis. NEW Water will provids detailed written findings of
the root cause analysis to EPA and DNR upon completion along with the amount of excess emissions resulting from
the malfunction,

Sincarely,

GREEN BAY METROPOLITAN
SEWEBAGE DISTRICT

Lo PE o X

“Thomas W. Sigmund, PE.
Executive Director

Enclosures: Appendix A
Appendix B
o Louise Gross (gross.louise@ena.any)

James Bonar-Bridges (farmes bonarbridaes@wisconsin.goy)
Tania Taff (fanialaff@wisconsingoy)

Daniel Schaufetherger (schaufelberner danisl@epa.gov)
Fite
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APPENDIX A
Surmmary of Steps Taken to Avoid Opsrating the FBIwithout the GAC prior to 11.24.18 and Schedule for Landfilling and

Incinerator Operations
1. Actions Taken to Avoid FBI Gperation
Action Alternative Comment

Sludge Hauled to Outagamie County Hauled sludgs
Landfil {Appleton, W) {OC)

Sludge Hauled 1o Mallard Ridge Landfill | Hauled sludge
{Delavan, W (ADG)

Sludge Hauled to Cranberry Creek Hauled sludge

Landfill {Wisconsin Rapids, Wi (ADS)

Sludge Hauled fo Pheasant Run Hauled sludge

Landfill {Bristol, W) (W)

Sludge Hauled to Metro Landiil Hauled sludge

{Franklin, W) (WM}

Sludge Hauled to Orchard Ridge Haued sludge

Landfill (Menomines Falls, Wi} (WM)

Contacted Waste Management {via Seeking landfiliing opportunities at regional Waste

third party-Full Service Organies, LLC | Management (W] landfills
IF8C) Managerment)

Evaiuafiez Contacted Outagamie County Seeking landfliing opportunities at Qutagamic
' A!i&amatwg County {O0) landfil
Disposal Options Contacted Advanced Disposal {via third | Sesking landfilling opportunities at regional

pary-Veolia) Advanced Disposal (ADE) landfils

Contacted FS0 Managerment Seeking consuling sarvices for landfill options.

Contacted regional municipal Seaking options or suggsstions for termporary

wastewater reatment faclities storage of sludge or disposal outlets.

Cortacted WDNR biogolids Seeking options or suggestions for temporary

mansgement engineer storage of shudge or disposal sullels.

Contacted Covanta Seeking disnosal options for sludge. Covanta was
not able to manage sludge.

Contacted Veolia Sesking shudgs disposal option at hazardous
waste facilities. Veolla will not accept sludge.

Contacted Sterfoycle Seeking sludge disposal option at hazardous
waste facifites. Sterloycle will not accept sludge.

Contacted Clean Harbors Seeking sludye disposal oplion {or other options).

Claan Harbors will not manags sludges.
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Evaluated Storage
Options - De Pare

Clarifier {2)

Not avaitable, Concem over managing system
solids with entical squipment repurmosed

Second Stage Aeration Basing

Not availabla, Piping modifications required

Shudge Storage Tank

Not available, Decommissioning of the system
already started

Studge Building

Not svailable, Decommissioning of the system
alraady started

Balt Filter Press Starlup

Not available. Decommissioning of the syster
already started

Evaluate Storage
Oplions - Gregn

Phosphorus Release Filtrats Tanks

{1.39 million gallons of available storage. Utilize
storage

Gravily Thickeners Not available, Decommissioning of the system
already started
Primary Clarifiers (2) Not available, Concern over managing system

sofids with erificad equipment repurposed

Bay South Plant Secondary Clarifiers Not available. Concern over managing system
solids with critical eguipment repurposed

Terporary Open Alr Storage Not available, Offsite odors, outdoor container
Containers placement and material handling issues
Diown Asration Basing Utilizing South Plant #1. Utilizing North Plant #4
Ordered replacernent carbon from 2 to 6 woeks lead time. Order placed
manufacturer
Inguired for carbon replacement - Aternative identified. Order placed
United States and Canada providers

Other Evaluated alternative technologies for | Contacted vendors, Mercury removal performance

Considerations | mercury removal not able to meet Subpart LLLL

Reduced acceptance of high strength
waste

Concsrn over impact on digesters. Need to feed
Waste Activated Sludge to the digesters. Small
reduction requested

Ordered replacement GAC grids (2
orders placed)

2 16 3 woeks Jead time sven with alr freight,
Orders placed
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2 Schedude for Landfilling and Incinerator Operations

Incinerstor

Month Day Operated Landiilling MNotes
Actual Incinerator Operation and Landfilling:

a8 Off 8 Truckloads
g Off
10 Off
11 Off & Truckloads
12 Off 5 Truckloads
13 Off 8 Truckloads
14 O 10 Trueklvads
18 it $ Truckloads
16 Off 2 Truckloads
17 Off
18 Off 11 Truckloads

Novermber 14 O 10 Truckioads
20 i 89 Truckloads
21 Oin B Truckdoads
22 On
A {4t
24 On
25 On
<6 On
27 On
8 0
29 On
30 On
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1 On
2 On
3 Off
4 On
5 On
5 On 9 Truckloads
7 On
8 Off

December g Off 8 Truckloads
10 Off 9 Truckloads
11 On 8 Truckloads
12 On
13 On
14 Off
15 Off
18 Off 10 Truckloads
17 Off 10 Truckloads
18 Off 10 Truckloads
19 Off 10 Truckloads
20 On 5 Truckloads
21 On
22 off
23 Off 10 Truckioads
4 Qff 9 Truckloads
25 Off

Anticinated Schedule:

26 On
27 On
28 On

December 2 off
30 i 10 Truckloads
31 Off 10 Truckloads
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1 On
2 On
3 On
4 On
5 Off

January 8 Off 10 Truckloads
7 Of 10 Truckloads
8 Off 10 Truckloads
9 Off 10 Truckloads
10 on 10 Truckloads
i On
12 on
13 Off 10 Trugkloads
14 Off 10 Trugkloads
15 O 10 Truckloads
16 Off 10 Truckloads
17 On
18 On
19 On
20 0 10 Truckicads
21 Off 10 Truckloads
22 Off 10 Trucklpads
23 Off 10 Truckloads
24 On
25 On
28 on
27 Off 10 Truckloads
26 Dff 10 Truckloads
29 Off 10 Truckloads
30 Ot 10 Truckloads
31 On

Notes:

1. FBI shutdown. Begin sending shudge to the offoading bullding in preparation for landfilling following day.

2. Landfill is available on these days. Plan to run FBI to not cycle the FBI and to protect refractory.
3. Fstimated shutdown time. Actual shutdown time will be based on sludge holding tank invantory.
4, Landfill is available urdll 1200 hours. Plan to run FBI to not cycle the FBE and fo profect
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APPENDIX B
Emall Regarding Notice in Accordance with 40 CFR § 60.4861(b)
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yecuthve Director
Thornas W Snmund, PE

By, ”:’ 8 gﬂk §
NEW

The brand of the Greso Hay
Katrapolitan Sewerage Disin

December 31, 2018

VIA CERTIFIED MAIL AND

EMAIL TO WHEELER ANDREW@EPA.GOV AND MOONEY JOHNGEPA.GOV
Mr. Andrew Whesler

EPA Administrator

U. 5. Environmental Protection Agency

Mall Code 1101A

1200 Pennsylvania Avenue, NW,

Waghington, D.C. 20460

Mr. John Mooney

L&, Environmental Protection Agency
Mait Code A-187

77 West Jackson Boulevard

Chicago, IL. 80804-3507

RE:  Request for 30 day Extension Pursuant fo 40 CFR § 80.4881(b)
Dear Messrs, Wheeler and Mooney;

The purpose of this letler is 1o provide a written request for a 30 day extension on the deadling for the root
cause analysis report, one of the nine factors required to be included in the 45 day malfunction report
required by 40 CFR § 60.4881(b) to establish an affimative defense for an exceedance violation of the
standard applicable to NEW Water's fluidized bed incinerator. See 40 CFR 80 Subpart LLLL. The basis for
this extension request includes the following:

1} On December 31, 2019, Green Bay Metropolitan Sewerage Distriot {also known as NEW Water)
filed & Malfunction Report {the “Malfunction Report”) with the Administrator. A copy of the Reportis
attached.

2} The Malfunclion Report was necessary as a resull of an emission limit excesdance which ocourrad
on November 21, 2019 and was caused by a malfunction.

3} The 45 day period for fling the Malfunction Report will explire on January 8, 2020.

4} One of the requirements which must be addressed in the Malfunction Reportis the preparation of a
wiitten root cause analysis for the malfunction. See 40 CFR § 60.4861(a)(9).

5} As described in the Malfunction Report, the circumstances giving tise to the malfunclion in the
Granulated Activated Carbon {“GAC”} unit are very complex.

Green Bay Metropolitan Sewerage Distriot
2231 North Quincy Street | Green Bay, Wi 54302 | Phone {920) 432-4803 | Fax (920) 432-4302 |
www newwater.us
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8) NEW Water has used its best efforts to repair the damage to the GAC caused by the malfunclion
and is in the process of refaining a qualified expert to underiake a root cause analysis required by
40 CFR § 60.4861(2)(8). However, given the unique characteristics of the GAC and the
complexities underlying the malfunction which is the subject of the Malfunction Report, it was not
possible o retain a qualified expert and provide the written report for the root cause analysis within
the 45 days required under 40 CFR § 60,4861,

7} NEW Water requires an additional 30 days to prepare the Root Cause Analysis under the unique
and complex circumstances of this case.

8} The request for a 30 day extension has been filed prior to the expiration of the 45 day period
applicable to the filing of the Malfunction Report,

For all of these reasons, NEW Waler is respectfufly requesting a 30 day extension for filing the Root Cause
Analysis up to and including February 4, 2020 pursuant o 40 CFR § 60.4861(b).

Your prompt response 1o this written request for the 30 day extension would be greatly appreciated.
Sincerely,

GREEN BAY METROPOLITAN
DISTRICT

Thama‘s W, &i z:;mund P §
Executive Direclor

Enclosure

Co Louise Gross (gross.lovise@epa.qov)
James Bonar-Bridges (ames bonarbriduss@uisconsin.gov)
Tania Taff {tania lalf@wisconsingoy
Daniel Schaufelberger {schaufelberger daniei@epagoy)
file

216717932
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OBIECTIVE

The fluidized bed incineration system of NEW Water utilizes a Granular Activated Carbon {GAC) adsorber
manufactured by Carbon Process and Plant Engineering 5.4, (CPPE) for flue gas mercury control. The
adsorber experienced a thermal excursion event on November 7, 2019 after a preventive maintenance
shutdown and washing cycle. The thermal excursion caused significant damage to the internals of the
vessel which have since been repaired. NEW Water is looking to determine the root cause of the
thermal excursion event in order to minimize the potential of a future event. This report looks into the
possible causels) of the thermal excursion and potential actions that could reduce the possibility of a
future thermal excursion event,

ENOWN FAUTORS

1. The thermal excursion event occurred on early morning of Thursday November 7, 2019 after a
preventive maintenance shutdown. During the preventive maintenance period, the adsorber
was washed down 1o clean the carbon and reduce the high pressure drop taused by the
formation of white crystals on the carbon bed. NEW Water communicated closely with CPRE
during this time. After wash down, the unit was partially dried {first two carbon laye’s moisture
was less than 2% and the third layer of carbon had a moisture of greater than 35%) prior to
being shut down and isolated with inlet and outlet valves closed on November 1st, The thermal
excursion started when the system was being restarted after the shutdown period. During the
shutdown period, the adsorber’s carbon monosxide (CO) monitor detected increased CO within
the adsorber. Reference Appendix 1 for complete incident timeline.

2. Due to the low mercury gmission limit required for new fluidized bed incinerator (40CFRE0
sithpart LLLLY, & highly efficient mercury control technology is needed. CPPE’s GAC bed adsorber
was chasen for mercury control.

3. in North Americe, CPPE has total of 16 GAC adsorbers for municipal sludge incineration at 9
different facilities. Out of those 16 adsorbers, 4 adsorbers have experienced thermal excursion
gvents that resulted in equipment damage, with one adsorber experienced thermal excursion
gvents twice. All of the thermal excursion events occurred between the period of August 2016
and March of 2017, with the exception of this latest incident at NEW Water. A separate report
provides comparison of NEW Water adsorber with other North American CPPE adsorbers.

4. InSeptember 2016, during construction phase of the NEW Water's incineration system, NEW
Water was informed of the first two thermal excursion incidents that accurred in August 2016,
As such, NEW Water carried out an extensive HAZOP analysis with CBPE, Suez, the incingrator
system integrator, and facobs, the design engineer, to determine proper operational and safety
procedures,
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5. (PPE has GAC adsorbers at 11 municipal or industrial waste incineration facilities in Europe,
many with over 15 years of operational history. None have experienced a thermal excursion
event to the knowledge of CPPE.

6. Based on the HAZOP study, a CO monitoring and water guench interlock system that would Hmit
potential damage caused by thermal excursion events was proposed. However, that system was
implemented in a way that did not adeguately protect the system during this thermal excursion
event.

7. CPPE GAC adsorber uses sulfur impregnated carbon made from anthracite coal. Typical CPPE
adsorber bed has 3 layers. In US installation, all 3 layers are filled with carbon. In European
instaliations, the first layer i 3 dust prevention layer with carbon media in laver 2 and 3.

8. Original design of CPPE's carbon media was a mix of carbon and lava rock. CPPE switched the
carbon media in 2013 to all carbon to increase mercury removal efficiency,

9, Analternate GAC adsorber supplier has adsorbers in 5 municipality sludge incineration facilities
in US with no known thermal excursion. But those facilities have less than 4 years of operational
history.

10. All known CPPE carbon bed thermal excursion events occurred during shut-down or starting-up
from s shut-down. No known carbon bed thermal excursion occurred during normal operational
period. Literature research also indicates shut-down or starting from a shut-down is the most
prevalent period for carbon bed thermal excursion.

POSSIBLE MECHANISM FOR ADSORBEE THERMAL EXCURSIONS

Based on study of CPPE’s past incidents, discussion with CPPE, discussion with industrial experts, and
literature research on hot spot and thermal excursion in similar GAC adsorber bed, it is believed that hot
spots develop on carbon when organic compounds or moisture are adsorbed onto the carbon. As the
adsorption process is exothermic, it will release heat at the adsorption site. if the rate of heat removal is
not as high as rate of heat generation, the heat could bulld up to the point that carbon, sulfur and/or
other organics previously adsorbed in the carbon starts to oxidize, which generate more heat and
carbon monoxide, starting a thermal excursion event.
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POSKIBLE FACTORS CONTRIBUTING TO CARBON BED THERMAL
EXCURSIONS

Given the possible mechanism that could cause hot spots that lead to carbon oxidation, following is 3 list
of possible factors that could contribute to carbon bed thermal excursion,

1. Flue Gas Cleaning
Adsorption of organic compounds and moisture onto carbon is the most likely source of heat
that creates hot spots. Per CPPE, there hias been no kirown case of thermal excursion in their
Eurepean installations. One noted difference between European installations and US
instatlations are CPPE’s adsorbers in Europe typically have a dust protection layer, which is filled
with inert material, before two layers of carbon media, CPPE's US installations typically have 3
fayers of carbon media, with no inert dust protection layer. While the flue gas in all installations
has been cleaned by top of the line air pollution control technology, it is possible the dust
protection layer provided some additional removal of moisture and organic compounds that
minimizes the hot spot formation. The inert layer may also have higher preferential to absorb
water vapor, which lessens the amount of water available to be adsorbed by carbon and
generate heat for potential hot spot. The alternate carbon adsorber vendor also uses additional
filter equipment upstream of the carbo bed 1o remove fine particles and moisture from the gas
stream.

2. Type of Carbon
CPPE uses carbon produced from anthracite coal, while the alternate vendor uses carbon
produced from bituminous cosl. Typically carbon manufactured from anthracite coal has smaller
pore structures, with a higher amount of surface area. While the additional surface area could
provide better adsorption efficiency, it alse provides more adsorption area for heat of sorption
generation. Carbon specified by CPPE is being analyzed along with two other types of carbon to
positively determine the pore structure and other differences such as auto-ignition
temperature, peliet size, etc. that might affect the carbon’s tendency to ignite.

3. Operational factor
All known CPPE adsorber thermal excursion incidents occurred while the adsorbers were either
offline ar in their transitional period from offline to normal operation. it is possible that during
normal operation the constant gas movement keeps the carbon bed cool enough to prevent
formation of hot spots that could fead to oxidation or combustion; however, during the offline
period with no gas flow through the carbon bed, if 3 hot spot developed, the heat has limited
ways to dissipate and could lead to oxidation when air is introduced.

Non-uniform drying after washing of the carbon bed could also lead to potential hot spots. Prior
1o this thermal excursion incident, the bed was washed then dried by heated air. However, the
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whole carbon bed cannot be dried evenly and thoroughly without over-drying the front layer{s}.
The drying procedure ended when the front part of bed was dried to less than 2% moisture bul
the back part of the bed was still at over 35% moisture. The natural dryness of the bulk carbon
in typical ambient condition is about 6-7% moisture and CPRE does not recommend drying to
much below this level. This provides opportunities for water 10 be released from wetter part of
the bed to be adsorbed and generate heat by the drier part of the bed, With the drier part of
the bed has greater ability to adsorb water to release heal of adsorption and is already at higher
temperature, it incregses the likelihood of hot spot formation.

4. Carbon bed temperature
During offline muode, bed temperature affects the release of CO from carbon, with more CO
released when bed is at a higher temperature. This release of CO is believed to be caused by
oxidation of carbon and other organic compound on the carbon, which is highly exothermic
pracess. This, combined with lack of air flow to remove the heat, increases the likelihood of hot
spot formation leading to thermal excursion. Therefore, prior to iselating the carbon adsorber
and placing it into offline mode, the carbon hed should be reduced to near ambient
temperature.

5. Failure of protective interlocks
The protective system was designed by CPPE to automatically guench the bed with water when
either high adsorber CO or high carbon bed temperature level has been detected. However, the
protective system Suez implemented did not function as CPPE originally intended. Suez
implemented the system in a way that prevented quenching on high CO alone, and this change
was not properly communicated to NEW Water, Suez’s protective interlock implementation
requires both high CO and high carbon bed temperature to activate the guench, to avoid
possible nuisance quenching of the carbon bed. The reliance of the protective system to detect
high carbon bed temperature prior to quenching is also potentially problematic because the
location of the existing carbon bed temperature probes are separated from much of the carbon
hed by internal fiberglass walls. The extent of the internal damage caused by the thermal
excursion event was exacerbated by how the protective system was implemented combined
with the reduced ability to detect the temperature rise in the carbon bed with the existing
temperature probes.

6. Formation of acid salt crystal
it was noted that acid salt erystals were formed on the carbon bed, This crystal formation has
heen noted in several other carbon adsorbers and is not an indication of improper equipment
aperation. However, this deposit has two negative impacts towards the operation of the
adsorber bed.
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First, the deposit could prevent gas to freely flowing through the carbon bed and increase the
gas flow pressure drop across the bed, This requires more frequent wash-down of the carbon
bed. The drying period after a wash-down and subsequent start-up has higher possibility of
thermal excursion event compared to normal operational period.

Secondly, the deposit seems to “clump” the carbon. This prevents the free flow of the carbon,
causing operational issues such as preventing reinsertion of the sampling probe and more
difficulty in removing the carbon, More importantly, this dumping might isolate certain area of
the carbon bed, preventing proper flow of gas through the area or water during 8 wash-down or
quench. This could lead to hot spot formation due 10 lack of gas flow to carry away the heat or
prevent the hot spot be properly extinguished through quenching.

7. Sulfuric organic compounds
Certain sulfuric organic compounds are known to produce large amount of heat of adsorption. It
might be possible the sulfur in the flue gas stream or sulfur impregnated on carbon has certain
regction pathways that form these organic sulfuric compounds creating a large amount of heat
as they are adsorbed onto the carbon. The mercury adsorbed on the carbon could also act as
catalyst for certain organic sulfur reactions. However, investigation of these potential reaction
pathways is beyond the scope of this report and it is difficult to quantify the effect of this factor
without further study.

CONCLURION

Based upon CBE's review of this thermal excursion event and comparison study of history with other
facilities’ carbon adsorber bed operation, including the known factors and possible factors that would
contribute to hot spot formation, we believe the Tollowing is the most likely cause for the Nov, 7, 2018
event. First, the carbon bed had some formation of crystal deposits, most likely acid salt, which caused
air flow restriction. The increased pressure drop promoted the washing of the bed during the
incineration system’s maintenance shut-down. After washing, the bed was dried, but could not be dried
evenly to around 10% moisture throughout the bed per CPPE’s procedure. instead, the bed was over-
dried to less than 2% moisture in the first two layers of carbon, but still over 35% moisture in the last
layer of carbon, The adsorber was isolated in this condition, provided opportunity for free moisture and
possibly other arganics to be adsorbed by the overly dried carbon in the first two layers. The heat of
adsorption created a hot spot within the carbon bed, which could not dissipate due to lack of gas flow in
the isolated adsorber. The hot spot was able to reach a temperature that could oxidize the carbon or
sulfur on the carbon, so once oxygen is introduced by the start-up blower, carbon then starts to rapidly
oxidize and a high temperature excursion was initiated.
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However, due to the complex chemistry of activated carbon interaction, relatively small sample size of
facilities available to study, limited process information on the adsorber, and inability to analyze the
carbon within the carbon bed during the thermal excursion event knowing their exact location in the
bed, the exact mechanism of the hot spot formation which lead to the thermal excursion cannot be
precisely determined. As such, a list of mitigation actions, both to potentially preventing the thermal
excursion and reduce potential damaging effect of the thermal excursion are proposed below.

POTENTIAL MITIGATION AUTIONS

Based on above possible contributing factor that contributes to thermal excursion, a list of possible
potential actions that can be taken to minimize the effect of those factors is provided below. Please
note that this is not intended 10 be a list of all actions that need to be taken. Itis provided as a
comprehensive list of possible actions that might affect the probability and magnitude of a thermal
excursion event for NEW Water to discuss and consider. The next section will attempt to quantify the
relative effectiveness of each action listed to aid NEW Water’s consideration.

1. Additional gas cleaning
As carbon bed hot spots are likely caused by adsorption of organic or water vapor, additional gas
cleaning could reduce the chance of hot spot formation. Reducing amount of acid gas passing
through the carbon bed will also minimize the formation of acid salt crystals, which would lead
to high pressure drop through the bed and prevent well distributed gas flow through the bed
that’s needed to carry away any heat generation.
Potential Actions
a. Optimize the performance of existing upstream air poliution control equipment. As acid
in the flue gas will form crystal on the carbon that would increase pressure drop and
possibly restricting free air flow through the bed, the acid removal from the flue gas
need to be maximized. Minimizing amount of acid gas through the carbon bed also
minimize potential heat of adsorption.
b. Investigate the benefit and impact of changing the first carbon bed layer to a dust
protection layer: CPPE’s European installations have a dust protection layer in the first
GAC bed layer and no known installations with this arrangement have experienced a
thermal excursion event. This dust protection layer could also potentially absorb
moisture, limiting amount of moisture available to be adsorbed by carbon and generate
heat. However, the GAC adsorber system, with only two carbon layers, may not be able
to provide the mercury removal efficiency necessary to meet the emission limits based
on the initial design requirements.
¢. Investigate the need for any additional upstream gas cleaning equipment, such asa
HEPA filter to remove additional particulate from the gas stream. However,
implementing this option will take time to evaluate equipment design and equipment
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procurerment and should only be considered if a review of particulate levels entering the
GAC are sxcessive.

2. Different carbon media
As discussed previously, carbon with a higher surface area or lower auto-ignition temperature is
at higher risk of thermal excursion. A different type of carbon media could reduce the potential
of thermal excursion. CPPE's original adsorber design used a mix of carbon and lava rock in the
bed media. There is no known major thermal excursion incident in adsorber utilizing a mixed
media bed material, including one U5 installation that has been using the mix media for 17
years,
Potential Action:

3. Evaluate switching the bed carbon media to one with lower surface area and higher
aito ignition temperature, However, CPPE likely cannot guarantee performance with
adsorber bed that utilizes carbon different from the originally specified. The alternate
carbon adsarber vendor using a bituminous based carbon has met the emission limit for
new fluidized bed incinerator in other waste water treatment facilities,

b, Evaluate using a mixiure of carbon and lava rock as bed media, This is the original bed
material for CPPE units and the rock was designed to carry away heat to limit hot spot
formation and reduce possibility of thermal excursion. However, this will likely have
negative impact on performance. in some facilities, the rocks also react with acid in the
flue gas and create operational issue and more frequent changing of the carbon media.
CPPE does not recommend this approach,

3. Lontinue system operation
As all known thermal excursion events occurred either when the adsorber units were offline or
in transition from offline to online, it indicates that during normal operation, there is encugh gas
flow through the adsorber to minimize the formation of hot spots. Therefore, operationally, it
would be best to have continuous gas flow though the carbon bed preventing heat bulldup that
could lead to hot spot formation. Having gas flow also makes CO monitoring easier as it allows
comparing adsorber’s inlet and putlet CO values to determine degree of CO generating within
the carbon bed.
Potpatial Actions:

a. Evaluate the ahility to maintain air flow continuously through the adsorber 1o keep the
unit cool. For short term shutdowns, keep the syster in stand-by mode with a
continuous air flow through the system, However, this may also have the potential of
fanning a small vet undetected hot spot. A robust CO monitoring system is needed 1o
detect carbon oxidation at early stage.
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4. Dwy out procedurs
Adsorption of moisture in the GAC is an exothermic reaction and CPPE believes it is the primary
factor leads to carbon bed hot spot formation. During the November thermal excursion incident,
the bed was partially dried with the first two layers moisture <2% and the third layer moisture af
>35% hefore shutting down and isolated for six days. It is possible when the adsorber is offline,
maoisture from the relatively wel carbon evaporated then condensed/adsorbed onto the dry
carbon in the front layers, generating heat and creating a hot spot.
Potential Actions:

a. Evaluate drying procedure modifications that instead of going to shut down mode after
drying, switch to stand-by mode with continue operation of the start-up fan to maintain
air flow through the carbon bed. This procedural change needs to he fully discussed with
{PPE.

b, Evaluate drying procedure modification of switching directly 1o online mode to keep air
flow through the adsorber to remove heat. With the last laver of carbon still relatively
wet, the systemy's performance will not be optimum, This procedural change needs to be
fully discussed with CPPE.

¢. Evaluate the possibility of adding a gas recirculation loop for drying. By recirculating part
of the relatively moist gas for drying, this will allow for a more gven drying throughout
the different layers of the bed, instead of having first layer to be over dried and last
layer to be under dried. The would require extensive modification and ducting to the
adsorber system,

d. Consideration of disposing the carbon after a quench in lieu of attempting to dry the
carbon, This would have significant cost implications.

5. Restart procedure after shut down
When the adsorber is offling, heat from any hot spot formation cannot be carried away by gas
flow. Given the history of previous CPPE adsorber thermal excursion incidents, the offline period
and restarting after an offline period are the critical times where thermal excursion event is
most likely 1o avour.
Potential Action:

a. Evaluate training of the operators so they are more aware of the various signs of hot
spot formation and when corrective actions need to be taken. The €O level prior and
during a restart should be closely monitored, if CO level ts high, additional carbon bed
temperature monitoring should be utilized to further inform if a hot spot is actually
occurring. i needed, use protective system’s water quench to extinguish any hot spots
in the bed,

b. Evaluate the possibility of adding a nitrogen purge system to purge the bed either
during restart or when hot spot formation has been noted. This would have significant
cost impact,
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6. More robust monitoring and protective system
Based on NEW Water, the current CO monitoring system is offline approximately 25% of the
time. High €O, especially higher CO at outlet vs. inlet is the best indication of a hot spot
developing in the carbon bed. A highly reliable CO monitoring system is important in early
detection of hot spot formation.
Potential Action:

a. Review the CO monitoring system maintenance program for improvement: Per NEW
Water, one reason for the high down time rate of the CO monitoring system is due to
fack of readily available spare parts when the system needed to be serviced. A better
spare parts inventory will help reduce the down time of CQ monitoring system.

b. Evaluate a change of the adsorber CO monitoring system: Current CO monitoring
system’s down time rate of 25% is too high for such a critical protection device. |
changes to the system maintenance and spare parts program are not effective, a change
to g system with higher refiability may provide better protection. CBE has provided
information to NEW Water CO monitoring system used by other facilities.

¢ Consideration for adding additional gas sampling locations, CBE provided a manual gas
sampling design that could be incorporated aflowing for multi-point manual CO
sampling during critics! phase of system operation, such as start-up after shutdown, or
when main CO monitoring system detects abnormal €O readings. Each of the sampling
points can also be equipped with temperature monitoring device to provide a morg
complete view of the adsorber’s temperature profile,

d. Consideration for additional carbon bed temperature monitoring: Current arrangement
of only two carbon bed temperature probes {on upper and lower section of 3™ fayer)
does not adeguately monitor for hot spot formation, especially considering the
presence of the two internal fiberglass walls that separate these probes from other area
of the carbon bed. Additional bed temperature probes should be considered, With the
additional temperature probes, the temperature change in the adsorber can be viewed
more clearly and this provides an additional benefit of providing a way (o view the flow
distribution.

7. Proper Protective System interlocks

Due to experience of previous thermal excursion events at other facilities, an automatic

guenching system was put in place to automatically quench the bed with water when CO level

or carbon bed temperatures reached a high level. However, the system that was implemented

was different from what CRPE proposed. As such, that part of protection system was not

adequately implemented and didn’t function as expected,

Potential Action:

a. Perform functional check of all interlocks 10 ensure all protective functions will operate

properly.
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b. Consider modification to the protective system interlocks so they will still be functioning
when adsorber is in any mode, including during shut-down mode.

¢.  Review system programming and interlocks with Suez to ensure all parties have same
understanding of how the entire incinerator system should operate.

8. Adsorber Design Change To Improve Alr Flow
Some adsorber design changes could improve air flow through the carbon bed to limit creation
of hot spots. As these reguire changes to the adsorber design, they need (o be properly
discussed with CPPE and have final design provided by CPPE,
Potential Action:

a. Inlet baffle design. The vessel has single hand across the adsorber inlet o redirect the
inlet gas across the carbon bed. However, it is CBE's apinion that this might not be
adequate to evenly distribute gas flow, which as noted previously is important to
provide proper cooling of the carbon bed. CPPE should consider modeling the inlet flow
dynamic to determine whether the inlet baffle design can properly distribute the gas
flow across the entire bed.

b. Airgap between carbon layers: Suez has advised some facifities to remove 2™ fayer of
carhon to provide an air gap between the layers. Suez believes this could allow better
dissipation of heat. CBE does not agree with this opinion. However, CBE does believe an
air gap between the carbon fayers would allow the gas fiow to be better distributed in
the carbon layer after the air gap. CPPE could consider adding more internal baffle to
provide air gap without sacrificing carbon volume too much.

MITIGATION ACTION PRIORITY

The section above compiled a comprehensive list of potential mitigation actions. However, not all of
those actions are of equal importance and require same priority to be implemented. In order to
guantify the importance of the various mitigation actions that could be taken, following equation is
used:

AP =P ¥ M-—N
Whare:

AP = Action Priority, @ numerical sumimary on the importance of each action from 0 to 25, with 25 being
of highest priority and 0 to be of lowest priority

P = Possibility Factor, how likely is this mitigation action could prevent or mitigate a potential thermal
excursion event, I is rated on a scale of 110 5, with 1 being unlikely 1o have any effect to 5 heing almost
certain to have an effect.
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M = Magnitude Factor, if this action can affect a thermal excursion gvent, what magnitude would the
action contribute to the event. 1t is rated on a scale of 110 5 with 1 being having a smalt effect on the
thermal excursion to 5 being able to completely prevent the event,

N = Negative Impact factor, how much would this action negatively impact the system with
perfaormance, time to implement, and other factors. 1 is rated from 0 to 10

la: Qptimization of existing 3 3 0 9
upstream air pollution control
equipment
1b: Adding a dust protection layer 3 4 7, Adsorber performance 5
reduced due to only 2 layers
of carbaon.
1c: Additional upstream filters 2 4 5, long lead time to 3
implement. Require system
design review and possible 1D
Fan upgrade,
Za: Use an alternative carbon 3 4 3, {PPE cannot guarantes 9
media performance.
2b: Adding lava rock to carbon 4 4 7, Adsorber performance 9
media reduced. CPPE cannot
guarantee the mercury
emission limit will be met,
3a: Continue system operation 4 3 2, an untried procedural 10
seruente.
4a: Do not go to shutdown mode 4 3 4, Untried procedural 8
after drying. Go to stand-by mode sequence. The fresh air might
and keep the air flow through the fan any hot spot.
bed.
4 Go to operational mode before 3 4 4, Require procedure change 8
the 3" bed is completely dry from CPPE. if the 3 layer is
still relatively wet, the
adsorber’s performance
would be impacted until the
bed is dried.
4¢: Adding a gas recirculation loop 2 3 5, Requires additional fan, 1
to the carbon adsarber, valves, and ducting for the
recircyiation loop.
4d: Dispose of carbon in lieu of 3 3 5, High cost of replacing 4
drying. carbon after each quench
event. Require storage area
for a full load of carbon due
1o long lead time of obtaining
carbon,
Prepared By: John Yu
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Sa: Additional training for 4 2, require additional training 10
operator to recognize hot spot for operators,
formation and proper action to
take,
5h: Nitrogen purging prior to start- 3 6, high cost to implement a 6
up. nitrogen purge progrant.
6a: Better CO systerm maintenance 3 1, Need to review the CO 14
Program. systemn’s maintenance
program to ensure proper
amount of spare parts is
available. Contact CO system
vendor to ensure proper
support is available when
needed.
6h: Using a different CO 3 4, Additional cost and time to 8
monitoring system, change the CO system,
6¢: Multipoint CO sampling system 4 3, Additional cost and time to 9
implement the system. Given
manual sampling is needed,
the task of getting manual
sample from 27 points might
be overwhelming to the
gperator.
6d: Additional bed temperature 3 2, Additional equipment 7
monitoring modification and programing
required.
7a: Check CC guench interlock 4 3, could create unnecessary 13
function to ensure it is properly nuisance guench resulting in
implemented system down time and costly
replacement of carbon
7b: CO intertock to guench the 4 5, could create unnecessary 15
carbon bed remains active when nuisance guenching resulting
adsorber is offline. in system down time and
costly replacement of carbon.
7¢: Review system programing and 4 1, requires time to review 11
interlock with Suez programing with Suez
8a: Redesign inlet baffle 3 5, require adsorber redesign 4
by CPPE
8b: Leave 2" layer of bed empty 3 3, might not meet the 6
emission limit with only 2
layers of carbon
Prepared By: John Yu
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APPENDIX I EVENT TIME LINE

March 2018: Incinerator system started-up

May 2018 Incinerator systemn fully commissioned. Incinerator system typically ran 3 % days on, 1 % days
off. During off days, the GAC system went into shut down mode. No abnormal CO spiking observed
during these shut-down periods.

August 2019 Adsorber DP increased slowly during 14 months of operation {From 3.7" t0 4.7},
incinerator system shut down for 2 weeks due 1o repailr work needed for the waste ol heat exchanger.
No historical CO reading available during this shut down period,

August 22, 2019 repair completed and incinerator system placed back online,

Oct 3 1o Oct 10, 2019 - Adsorber DP climbed rapidly (From %.9° to 8.87). However, no process reason can
be determined by NEW Water for the accelerated DP increase. The incinerator was running nearly full
time during this period in anticipation of the maintenance shutdown.

0ct 8, 2019 to Oct, 16 2018 — CPPE was contacted by NEW Water regarding to the rapid increase of the
Adsorber DP, CPPE reviewed operational data and trends and concluded the likely cause was
accumulation of PM/dust ar salt on first laver of the bed. CPPE recommended to NEW Water to check
operation of upstream APC equipment for possible carryover of PM, salt and/or 502.

Get 19 2019 ~ Incinerator system shutdown for annual preventive maintenance, Adsorber DP at 10.67,
near the 117 trip point. White crystals were observed in the carbon bed. The crystals were not analyzed
for composition, but were sampled and dissolved in deionized water. The resulting solution was acidic,
CPPE suspects the crystals to be sulfuric acid salts formed by $02/503 presented in the gas. CPPE
recommended rinse down of the bed to recover bed pressure foss. After the sampling probe was
removed from the bed, it couldn’t be inserted back in, even with a %" threaded rod, indicating the
carbon was bonded together, Condensate at bottom of the vessel is highly acidic.

Oct 24, 2018 06:50 - Commenced wash down per CPPE procedure.

Gct 24 to 29, 2019 - Washing of carbon bed, Wash water was plant water, As this is outside of plant
disinfection season, there are no added chlorine in the water, Wash drain water had pH of 0.3 initially,
Drain water pH reached 2.0 after 24 hours of washing. pH reached 4.7 on Oct. 28" then 6.1 an Oct, 20™,

Ot 29 10 Nov 4, 2019 Carbon bed drying using start-up heater and start-up fan. Start-up heater outlet
setat 115°F,

Nov 1, 2019: First 2 beds had moisture content of less than 2% based on sample testing, 3™ bed had
maisture content of around 35%. The drying process was stopped when upper bed temperature rose to
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69°F with lower bed temperature showing 66°F. Carbon bed drying stopped at 2am and GAC system is
placed into shutdown mode with adsorber inlet and outlet isolation valves closed.

Nov 1 to 7, 2018: Carbon adsorber isolated as PM team working on other incinerator Issues. Incnerator
was empty of sand and was not placed into operation during this time, CO reading rose during this
period from 80 ppm on 00:30 of Nov 1% to over 500 ppr on 23:00 of Nov 2™, with accelerated rate from
19:00, Nov 2. Note, the automatic quench should have triggered when CO reached over 200 ppm on
Nov 2™,

Nov 6, 2019 12:30: A purge of 3 min was attempied for approximately 3 min. CO dropped from over 500
ppm to 100 ppm before rising back to over 500 ppm in 8 hours,

Nov 7, 2019: Start to warm up the incinerator, Sand addition on evening of 77,

Nov 7, 2019: Attempted to start-up the carbon bed. Due ta concern of fire, air was bumped into
adsorber by turning the fan onfor 15 sec then wait 2 to 3 min. The fan was bumped about & times. O
level initially dropped {possibly due to faulty reading from CO analyzer which was been worked on at the
same time} but then CO reading started to rise again. When the abnormal readings were noted, NEW
Water communicated closely with CPPE to determine proper torrective action procedure. After
confirmation of high CO by stack CEMS and hand held CO meter, in addition to concern over carbon bed
temperature manual quench procedure was initiated with consent from CPPE. After quenching started,
0 and temperature rose for several more minutes before lowering to normal level,
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Emissions of Mercury during GAC Malfunction
Green Bay Metropolitan Sewerage District {NEW Water)
November 21, 2019 — February 13, 2020

The purpose of this report is to provide a summary of emissions of mercury while incinerating sewage
sludge without use of the granulated activated carbon (GAC) adsorber on a limited basis from
November 21, 2019 until February 13, 2020. The GAC was rendered inoperable after a high
temperature condition caused extensive internal damage fo the unit.

GBMSD is subject to two emission limits for mercury under its air operation parmit. The first is a mass
limit of 3.2 kg (7.1 pounds) per 24-hour period, established under the National Emission Standard for
Mercury (40 CFR 81, Subpart E). The second is a concentration fimit of 0.0010 milligrams per dry
standard cubic meter (mg/dscmy), comrected to 7% oxygen, established under the Standards of
Performance for New Stationary Sowrces: Sewage Sludge Incineration Units (40 CFR 80, Subpard
LELLY.

Mercury Emissions ~ Mass

GBMSD demonstrates compliance with the mass limit for mercury of 3.2 kg (7.1 pounds) per 24-hour
period in two ways; by conducting emissions testing and by caloulating emissions using shudge feed
and mercury content of sludge.

Emissions testing

Emissions testing for mercury while incinerating sewage shudge without the GAC was conducted on
December 12, 2019. GBMSD's other air pollution control processes, including combustion temperature
control, wet scrubber, and wet electrostatic precipitator, were operating at all imes when incineration
took place, including during emissions testing. EPA Method 29 was used to measure emissions of
mercury. Results showed that mass emissions of mercury without the GAC were 0.0155 pounds per
24-howr period, which is in compliance with the 7.1 pounds per 24-hour limit,

Emissions calculation

To estimate emissions on 2 mass basis while incinerating sewage sludge without use of the GAC,
Wisconsin Depariment of Natural Resources {(WDNR) requested that GBMSD analyze a weekly
sewage sludge sample for mercury content and use that value, along with the sludge charging rate to
the incinerator, as inputs for the equation in Operating Permit 405004600-P30, Section F.5 (h){(2}{d).

1000

whare:

Eng=Mercury emissions, g/day.

M=Meroury concentration of sludge on a dry solids basis, gl
Q=S8ludge charging rate, kg/day.

Fam=Weight fraction of solids in the collected sludge after mixing.
1000=Conversion factor, kg pglg?.

Green Bay Metropolitan Sewerage District
2231 North Quincy Streest | Green Bay, Wi 54302 | Phone {920} 437-4803 | Fax {820) 4324302 | www.newwaler.us
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GBMSD Mercury Emissions
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Beginning on December 12, 2018 a grab sample of sewage sludge was taken sach week until the GAC
was returned o service on February 13, 2020, The mercury content of each weekly sample was
applied when calculating mercury amissions fram all incineration that took place Sunday through
Saturday of the week during which the sample was taken. For the weeks before weekly sampling
commenced, the highest mercury result that occurred during the GAC outage was applied (0.62 ug/g
on January 18, 2020).

Results are summarized in Table 1. Using the equation above, daily emissions of mercury ranged from
0.004 pounds per day o 0.054 pounds per day, with an average of 0.028 pounds per day. The applied
squation assumes that no removal of mercury oceurrad; however, please note that even without the
GAC, GBMSD’s emissions of mercury were controlled by a wet scrubber, a wet electrostatic
precipitator, and maintenance of allowable combustion temperature whenever incineration of sewage
sludge ocourred. GBMSD demonstrates compliance with its permitted limit for mercury mass
emissions.

Table 1 GBMSD mercury mass emissions - November 21, 2018 through February 12, 2020

it & Fem Lonversion Eng
Meroury Studge Weight Factor Mercury Mercury Mercury
Concentration | Charging Rate | Fraction tky ug/gz) 2OSSIONS Emisslons | Emissions Limit
of Sludge twet kgfday) | of Solids {g/day)’™ {i/ day) fisf day)
Datte {ug/e)*?
11/21/2019 0.62 38,031 0,375 1000 8.3 0.019 7.1
1172273018 0.62 87,492 0.404 1000 22 0,048 7.1
1372372018 OFFLINE
1172472019 0.62 68,764 0.356 1000 15 0.043 7.1
11/25/2018 0.62 105,340 6.354 1600 23 0,051 7.1
11/26/201% 0,62 93,487 0.42 1000 24 0054 7.1
13/%7/2019 0.62 55,281 0.376 1000 13 0.028 7.1
11/28/2018 OFFLINE
112873019 0.62 85,155 0ADS 1000 22 0.048 7.2
13/30/2019 0.62 57,731 (1.407 1000 25 0.054 7.1
12/01/2019 0.62 05,865 0.412 1000 24 0.054 7.1
1270272018 0.62 5,028 G383 1000 20 0,045 7.1
1240372018 OFFLINE
12/04/2019 0.62 40,629 0.35 1000 8.4 0.019 7.1
12/05/201% 0.672 43,047 0.387 1000 10 0.023 7.1
120672018 0.62 39,508 0,431 1000 10 0,022 7.1
12/07/2018 0.62 106,316 0.373 1000 23 0.051 7.1
1270872019 OFFUNE
12/0972019 GFFLINE
1271072018 QFFLINE
12/11/2018 0.24 21,122 0,389 1000 2.0 0.004 7.1
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M & f Lonversion Epg
Mercury Sludge Weight Factor Rercury Mercury Mercury
Concentration | Charging Bate | Fraction thy ug/g‘z) emissions Ernissions | Emissions Limit
of Sludge {wet kgfdayl | of Solids {g/ ﬁay)‘sk {tb/day) {ih/f day}
Date (ug/g)™?
12/12/2018 {1.24 102,988 0.389 1000 9.6 0.021 7.1
12/13/2019 0,24 102,107 {1,359 1000 8.8 0,019 7.1
12/14/2018 DFFLINE
12/15/3018 QFFLINE
12/16/2019 OFFUNE
12/17/2019 OFFLINE
12/18/2019 OFFLINE
1241972018 COFFLINE
127202018 0,53 76,426 0.363 1000 15 0.032 7.1
12/21/2019 0.53 97,920 0372 1000 19 0.043 7.1
12/22/7019 OFFLINE
12/23/2018 DFFLINE
13/24/2018 OFFLINE
1242573019 OFFLINE
12/26/2019 0,29 88,732 0.371 1000 9.6 0.021 7.1
12/27/2014 0.29 91,346 0.391 1000 10 0.023 7.1
12/28/2019 0.29 86,031 0.403 1000 10 0.022 7.1
12/28/3019 OFFLINE
12/30/2018 OFFLINE
1273172019 OFELINE
01/01/2020 0.38 91,327 0.284 1000 13 4.029 7.1
01/02/2020 .38 40,160 0.398 1000 6.1 0.013 7.1
0170372020 0.38 24,257 0.381 1000 3.5 0.008 7.1
010472020 0,28 102,711 01,381 1000 15 0.033 7.4
G1/05/2020 0.23 105,290 0.334 1000 8.1 0.018 71
01/06£2020 0.23 47,576 0,385 1000 4.2 0.009 7.1
01/07/2020 OFFLINE
017082020 OFFUNE
G1/09/2020 OFFLINE
01/10/2020 0.23 55,113 0.394 1000 5.0 0.011 7.1
01/11/2020 0.23 95,357 0.38 1000 8.3 0.018 7.1
0141242020 0.62 34,381 0.416 1000 8.9 0.020 7.1
01/13/2020 OFFUNE
£41/14/2020 OFFUINE
011542020 CFFLINE
01/16/2020 OFFLINE

ED_012958_00014152-00047




GBMSD Mercury Emissions
February 27, 2020

Page 4 of 5
il 3 Fon Conversion Eny
Meroury Sludge Weight Fockar Muercury fercury Maroury
Concentration | Charging Rate | Fraction fhy ug/’gz) emissions Emissions | Erissions Umit
of Sludge (wet kg/day) | of Solids {g/day)™ {1/ day) {ib/day)
Date (ua/g)™?
01/17/2020 0.62 77,234 0.383 1000 18 £.040 7.1
0171872020 .62 96,186 0.366 1000 22 0.048 7.1
01/18/2020 OFFLINE
01/20/2020 OFELINE
01/21/2020 QFFLINE
01/22/2020 OFFLINE
01/23/2020 OFFLINE
03/24/3020 .21 40,333 0.396 1000 3.4 0.007 7.1
0172572020 0.21 80,784 0.4 1000 5.8 0.015% .1
01/28/2020 OFFLINE
0172772020 OFFLINE
0172872020 QFFLINE
01/28/2020 OFFLINE
Q13072020 OFFLINE
01/31/2020 (.50 50,566 0.351 1000 8.9 0.020 7.1
02/01/2020 0.50 102,869 0.364 1000 19 0.041 7.1
02/02/2020 OFFLINE
Q2/0372020 OFFLINE
0240472020 QFFLINE
GR/05/2020 OFFLINE
02/06/2020 OFFLINE
02/07/2020 0.23 78,882 0.4 1000 X 0.015 7.1
02082020 .21 86,331 0.383 1000 8.9 0015 7.1
02/08/2020 Q.18 30,887 0,382 1000 2.2 0.005% 7.1
Q271072020 OFFLINE
02/11/2020 OFFLINE
02/12/2020 OFFUNE
Notes: {1} Merocury content as measured during weekly grab samples of sewage studge. Sludge result was
applied during all incineration that took place during the week the sample was grabbed, Sunday through
Saturday.

{2} Weekly sludge samples began the week of December 12, 2019, For incineration that ocourred
prior ta that, the highest mercury result was applied (0.62 ug/g)

{3} Equation from Permit Section E5(b}2)d)
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Mereury Emissions — Concentration

Emissions testing was performed on December 12, 2019 to measure emissions of mercury while the
incinerator combusted sewage sludge without use of the GAC. Results showed that emissions of
mercury during emissions testing were 0.0220 mg/dscm, corrected 1o 7% oxygen, which exceeds the
permit limit of 0.0010 mg/dscem, corrected to 7% oxygen. The test report was submitted to US EPA and
WONR on January 24, 2020, Results from emissions testing were summarized and discussed in a
cover letter and supplemental memo that accompanied the emissions test report, (The cover letter and
supplemental memo can be found in Appendix 1 to this letter.)
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The bramd of tha Grean ey %
Meteonotan Sewsrage Dish

January €3, 2020

fs. Tania Taft

Alr Management Engineer - Division of Environmental Management
Wisconsin Department of Nabural Resources

2984 Shawano Ave

Green Bay, Wi 5431368727

RE: Testing for emissions of mercury from 108 withou! use of granulated activated carbon

Dear Ma. Tall:

The purpose of this lelter is fo submit and discuss resulls for emissions festing that Gresn Bay
Metropolitan Sewsrage District (GBMED) has opted fo conduct un Process 108, the fluid bed
incingrator,

Background
In 2018, GBMSED began eperation of a new fuid bed Incineralor (FBI) thal is subject to 40 CFR B,
Subpart LLLL, Standards of Pedormance for New Sewage Sludge ncineration Unils, which include
firnits for mercury emissipns. GEMSD instalied a granulated activated carbon (GAC) unit o control
mercury amissions, ¥ needed, o meet the new limits. Compliance emissions testing in Qolober 2018
and May 2018 demonsirated that mercury emissions have been within the fimits while operating the
GAC,

A matfunction that ocourred on November 7, 2019, desoribed in a writlen repor fo the Uniled Slales
Environmental Protection Agency (US EPA] dated Decerber 31, 2079, lelt the GAD noperable.
GBEMED implemented numerous alternative oplions for managing shudge, but after several weeks,
determinad that the sbility to reat waslewater effectively would be compromissd withou! incinerating
some sewage sludge, As such, limited incineration of sewage sludge without the GAC began on
November 21, 2019,

Shrpan Bay Melropaitan Sewanage Disiin
2231 Horth Qudney Street | Graen Bay, WH 54302 | Phone (820} 432-4883 | Fax (920} 4334302 | werw npvenstpnas
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To measure the meroury emission rate and evaluate the polential impacts of operating withou! e
GAC, GBMSD conduct an emission test on December 12, 2019, All other emission cantrol systems,
{the sombustion chamber temperature, a wel elechrostatic presipitator, and scrubber) operate in
accordance with thelr reapective dllowable operating parameters whenever the FRI s operated,
including during the emission test. The enclosed report conlaing the resulls from that lesting, which
was conducied by Advanced Industrisl Resourses, Ino. Resulls show thatl the allowable mercury
conceniration exceaded the Subpart LLLL fimit for new fluid bed incinerators while incinerating sewage
sludge without operating the GAD,

While operating the FBI without the GAD might exceed the allowable mercury concentration, it doss nod
pose a significant risk to the public. An air dispersion modeling evaluation was conducted by using the
measured mercury enission rate without the GAC and comparing the resulls with health-based
stardlarda. The evaluation demonstrates that the impacts from the emission rate are well within slale
healih-based standards, This evaluation is discussed in delall below.

Discussion

GBMED conducted an emission test on December 12, 2014 1 defermine the mercury emission ralg
from the FBEwithout the GAC operaling. The shidge faed rate during the test averaged 187 dry lons
per hour, which is 858% of the 81 dry tons per Z4-hour day capadily.

The measured mercury emission concantration from the December 12, 2018 test wes

(L0220 milligrams per cublo meler (muhnd) corected 10 7% cuygen. While this smission concentration

axceeds the Subpart LLLL emission imif, it meets several other standards, including the Subpart LLLL
it for new mulliple hearth sewage sludge incinerators, as well as existing fluid bed and multiple

hearth sewags sludge inciperators {see 0 CFRED S wﬁbﬁjﬁ MMM, The measured mercury emission

“sa{sz was .000646 pounds per hour {1 i’szhr}, which mests the National Emission Slandard for Mercury
{see 40 CFR 61 Subpart £}, This emission rate also meels Wisconsin's air loxics emissions slandards

for mercury {ses Wis. Admin, Coded NR 448, Tabls A} Table 1 compares the measured concentration

and smission rale without the GAD in operation with each of hese Tederal angd slale standards.
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Table 1 Comparison of Mercury Emission Rate without GAC with Federal and State Standards

, ; Eguivaient Masis
fegulation ;ﬁ;ﬁ;g Hourly ﬁiﬁfﬁ;ﬁéf Standard,
Btandard ' Percant
Frderal Standards '
Subpart LLLL 0.0010 mglm® 00220 mghm® Excends
MNisw Fluid Bed Inoinerator & T 80 7% O Standard
Subpart LLLL .15 mgfm” £.0220 mgim” 15 9%
New Multiole Hearth Incinerator &0 7% O @ 7% Oy i
Subpart MMMM 0037 mgim’ 003220 mglny a9
Existing Fluid Bed Incinarator @ % O 55 7% O we
Subpart MMMM - . : TR
Existing Mulliple Hearth uﬁﬁ;gzggn Q’Ogg.?@,ﬁgfm B %
incineraing K2 Wy @7% C
%?u‘ggij; A e 74ib24hr | 030 Ibfe | 0000846 Ity | 02%
Wisconsin State Standards
MR 448 202} o R . " - . Py
Sludge Incineration Plants 7.1 24y 3G e | 0000846 tbihy 0.2 %
MR 448 Table &
Maroury, Inorganic 1.838 thiyr (.21 3.000848 Ibfh 0.3%
Stouk Hi > VB Rt
NF 448 Table A
Maercury, Inorganic B.0405 Iy 0000846 ibfhr 2%
tack HE » 75 #t

To estimate potential impacts on human health fom operating the FBEwithou! the GAC, GEMBI
contracted with Short Elfiet Hendrickson Ine. lo conduct alr dispersion modeling fo caloulate polential
off-site mercwry concenirations and 1o compare those potential impacts with state heslth-based
standards. The ambient alr quality stendards for mercury are shown in the Wisconsin Administrative

Code, NK 445, Table A

These standards are a 24-hour average? concentration of 0.8 micrograms par cuble meter {g/m®) and
an annual average soncentration of 0.3 pgfed. The alr dispersion modeling was conducted in
anpordanpe with Wisconsin Alr Dispersion Modeling Guidelines and the federal Guidsline on Alr Quality
Models (40 CFR 51 Appendix W), A memorandumn decumenting the alr dispersion motlsling

completed is enclosed,

For evaluation of the 24-hour standard, the actual days the FBI has an without the GAD and Is
anticipated fo run without the GAD {November 21, 2018 through January 31, 2020} were modeled
using the 0.000646 by mercury smission rate, The mesulting highest impact, 0.00187 ugim® is about

0.3 % of the 24-hour stendard,

*The smission rate and ermission concentration shown on this table are bused on emission testing conthicted at

the GRMAD faciily on December 12, 2018 without the operation of the GaC,

* Wisconsiy's 24-hour standard fs 2.4% of the mercury TLV the American Conference of Governmental trdustrist

Hyglenists,

* nederence Concantration for Inhalation Srposure for mercury from EPA Integrated Risk Information System,
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January 23, 2020

For the annusl standard analysis, the FBHwas modeled as "off for the shuldown paried (Qotober 18,
2018 through November 20, 2018}, "on” &t 1.000646 bt during the aclual days when the FBI
operated or s anticipated o operate without the GAD {intermittently from November 21, 2018 through
Jamsry 31, 20203, and then "on” al the permitted mercury concentration rate for the remainder of the
365 day perlod {February 1 through Colober 18, 2020). The resulting Impact, 000004 ygim?® is about
0.01% of the annual standard,

Table 2 - Modeling Resulls Compared with Ambient Air Standards for Mercury

, Modeled Amblent o
&vem:gmg Concentration | Standard .’{’ of
Pariod Standard
{pgim?) {pafm%
2d-hy {4.00187 08 {1.3%
Anral {.00004 .3 f3.01%

While operating the FBI without the GAC might excesd the aliowable mercury concentration, mudeling
indicates that | dues not pose a significant risk 1o the public. The alr dispersion modeling evaluation
demonstrates that the impacls from the erission rate are well within state health-based standards,

Flease feel free to contact Julle Maas by phone at (820} 438-1045 or emall at jmaas@newwaler.us

with any questions or comments you may have,

Sinceraly,

GREEN BAY METROPOLITAN

3&%&%@’3& DISTRICT

i,

’ ,./ SF g PO
WO s
£

Thomas W, Bigmund, P.E.
Exenutive Director

o3

N

§

<

Louise Gross, US EPA

o -3

s
o A
&F

- N 4 BN 5
Y] R it vl

Danigl Schaufelberger, US EPA

James Bonar-Bridges, WDNR

Thomas Henning, SEH

Erclosures:

1 Advanced Industrial Resources Sewage Bludge incineration Unit Emission Test Report -~ Test
Date December 12, 2010

2 BEH Techninal Memorandurn - Analysis of impast of Mercury Emissions from FBI
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Busifding 2 Better YWinrld

for Al of Us® TECHNICAL M
TG FILE

FROM: Jaremy Luebke

DATE: January 23, 2020

RE: Analysis of Impact of Mercury Emissions from FEI

SEH No. 153650 GODFR

The Green Bay Metropolitan Sewerage District (GBMSD) operates a fluid hed incinerator (FB and
associated alr pollution control equipment at their wastewater treatment plant located in Green Bay,
Wisconsin. The purpose of this memorandum is o evaluate the potential impacts of operating the FBI
without one of the emission control system, the Granuler Activated Carbon (GAC) systemn. The GAC s
designed to control mercury emissions,

The purpose of this memorandum is {0 document that the GBMSD demonstrates compliance with
Wigconsin Administrative Code Chapter NR 446 Table A - Emission Thresholds, Standards and Controf
Reguirements for Al Sources of Hazardous Alr Contarminates, specifically for mercury compounds, from
the FBI (108) when the GAG control device is offline.

NR 445 07 Emission thresholds, stardards, comtrol requiremeants and exemptions, paragraph (1){a) siates
the following:

No ewner or opgrator of a source may cause, allow or permit smissions of a hazardous air contaminant
lizsted in Table A in such guarniify or concentralion or for such durstion as o cause an smbient sir
concentration of the corfaminant off the souwrce property thal exceeds the conceniration in column (g} of
Table A for the contaminant.

Column (g) of Table Alists the Ambient Alr Slandard {per time period it column h expresses as
micragrams per cubic meter).

MR 445.08 describes the acceptable methods by which to demonstrate compliance with the Amblent Alr
Standards in Table A, NR 445.08(1) requires that the determination of compliance shall be done while the
sowee s operating under normal permit conditions, or in the absent of a permit, the maximum theoratical
emissions. The incineralor mercury emission rate was determined in a December 12, 2019 stack test,
The incinerator was operating under permit compliant conditions withouwt the GAC operating, resulting in a
worgt-case scenario emission rate for mercury emissions, The emission rate for mercury, averaged aver
alt three runs is 0.000648 Ibihr.

Compliance Demonstration via NR 445,08(2){a) ~ Thresholds for Emission Rates

The first mathod that can be used o demonsirate compliance, as provided in NR 445 08(2), paragraph
{2} s to show that emissions from the incingrator are bhelow Table A Thresholds for Emission Points
{expressed as pounds per howr o pounds per year) in columns {¢), {4}, (8), or {f), depending on stack
height. The incinerator stack height has & height of 120 feet above grade, requiring emissions io be

Enginears | Amhitects | Flansers | Soiendists
Short Biliott Hendrickson Ing,, 6808 Qdana Roead, Suite 200, Madison, Wi 83718
SEH is 100% employee-owngd | sehinc.cam | 088208189

ED_012958_00014152-00055



Aralysis of Impact of Mercury Emissions from FBI
Jaruary 28, 2020
Page 2

compared to column () “Emissions from Stacks 275 {7 threshold values. If the source has emission rates
less than the thresholds in Table A, column (), it s assumed that the Ambient Alr Standards in column ()
will not be exceeded.

NF 445,07 Table A column () threshold values are not exceedad for inoroanic mercury. n the following
Table 1 ~ Mercury Emission Rate Comparisons to Table A& Thresholds for Emission Polnts, Table A
threshold values are compared 10 the stack test incinerator emission rate.

Table 1~ Mercury Emission Comparison

December 2018 | December 2018 | Table & Thresholds | % of Table
Stack Yest Stack Test for Stacks 275 ft A
/) {tbfyri {lbfhr} Thresholds
M 0.000646 - 0.040% 1.60%
8 - 566 1,838 (.31%

Note: The annual emission rate is the hourly rate, 0.000648 Ih/hr, multiplied by 8,760 hour per year,

Compliance Demonstration via NR 445.08(2)(b) ~ Ambient Alr Concenirations

Secondly, NR 445 08(2) paragraph (b} provides the option to demonstrate that the ambient air
concardration off the source property is less than the codumn (g} "Ambient Air Standards” for mergury are
surpassed. This demonstration is conducted through dispersion modeling as shown helow,

This disparsion modeling analysis wag performed using the AMS/EPA FRegulatory Model (AERMOD)
(Version 18081} with the Lakes” AFRMOQD user interface. Five years (2011-2015) of preprucessed
meteorological data, obtained from the WDNR website, were used in this analysis. The swurface
meteorological and upper air meteorological data were taken from the Green Bay, W station,

The receptors used in this anslysis consisted of & grid with fenceling receptors placed every 50 meters,
Si-meter recepior resolution out fo & distance of one kilometer, and receptors placed every 200 meters
untit a distance of two kilometers. Receptor points within the facility were not considersd. As per WDNR
pulicy, terrain elevations as derived from AERMAP were incorporated in the modeling analysis.
Elevations were determined using USGS National Elevation Dataset (NED) files obtained from the USGS
National Map Seamisss Server website, USGE NED data is in conformance with the North American
Diatum of 1983 (NAD 83).

Previous WDNR modeling parameters for the incinergtor (108) were used for stack location, height, and
diameter. Howaver, for this modeling exercise, actusl measured parametsers from the December 2018
stack test were used for exhaust temperature, exit velocily, airflow and emission rate. Parameters can be
found below in Table 2.

Table 2 ~ Modeling Input Pargmeters

X ¥ Pase Elevation] Meight | Diameter | Rainhat | Exhaust Temp! BxitVelocity | Alr Flow Mercyry
Stack I |Description meters meters meters feat faet ¥ F mfs acfo HL
6] Flukd Bed incinerator A20555 49317954 179.0 120 2.0 N 1133 15,63 g 267 0.000646

Arnbient air standards are not surpassed in this dispersion rmodeling demonsiration. Modeling results are
shown below in Table 3.
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Table 3 -~ Modeling Results Compared o Table A Ambient Alr Standards
NE 445
Avaraging Statistic / M“dg'e‘% Ami&;aent % of NR
Period Motric Concentration Alr 445
(gfm®) Standards
(ng/m’)
" 24-hr 1st Highest 0.00187 0.6 0.3%
& Annual | 1Ist Highest 0.00004 0.3 0.01%
Conclusions

The District can demonstrate compliance with NR 445 07(1) requirements. Uncontrofled mercury
ermissions from the incinerator do not surpass Table A, column (f) Thresholds for Emission Points or

column (g} Ambiert Al Standards,

JTL/pas
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